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. * TH5 AUSTRALIAN SCIENCE FACILITIES PROGRAM 

■■ - - ^. <7 ^ r ■ - . • . 

• ' ; IN CONTEXT • . ^ . . ■ 

•,•>"■■ . - " . • . ^ ■ ■ • ■ ' 

o'". w The General Significance of the Program . . . ' 

.On 12 Noyember 1963 the Pri'^e . Minister , ' R.G. Menxies, delivered an election 

policy speech on behalf of the Viberal f'arty . . In that speech, just a little 

'. less than three weeks prior tON^he Federal election prematurely called for. 

30 ^November, special assistalic^for science teaching was promised. . Menzies 

dlfnbiinced that, if returned to '^government , his party would 

• / ^ • ''■ ' ' . i 

• •i- " . I ■ make.tayailable £5 million per annum for the provision • 

a .of building and equipment facilities for science teach- . , 

..^ .ing in secondary schools. ^(Menzies, 1965 ; 22) 

•The money ($-10 million) was intend^ji^fo meet t;he special needs for "improved 

;■ science teaching* .and was to be avai.lable ta both goverjiment and non- 

go\/ern!fIent school's on the'basls of school .population. So began, the Australian 

^. Science Facilities Program. .'• „ ' 

Enabling -^legislation^ was passed by Parliament in May 1964 so that 

' • % , ■■ • 

' finance was available from.l^July of that year. In ensuing years successive > 

Acts of Parliajnent amended and extended the original Program. When it 

•cone 1 tided 'on 30 June 1975 a little^more than $1^3 mfllion had been provided ' 

' • ^ ^or tor committed to secondary st:hools. Even though there were small 

■^differences between the suQcessive Acts the'provisions made under them haye 

been considered to constitute a continuing Program." In recent times this> 

has be^n known as tHe Australian Science F^cilitiSs Program though Xt had 

often been referred to as the 'Federal Science Grant \ or the 'Commonwealtn 

o' ■ 

I ^. Science Scheme*. ' . * ^ 

the^A^inai' smnouncemerit of the proposal-, for science aid innate 1963 
* was unexpected. ' However its' enduring consequences have be6n considerable. 

Not VI 1 of thqsfe^ consequences have -been confined to thfe precincts of science 
« education "^fiough those which were provide the focus of. this report. 

i^a . 1 ... The StateS^'-Gra-nts'-C^condary Schools Science Laboratories and - 
^.Teclinic^a Tr§iTy^g^ <Act 1964r . , ^ "^^X^ 

.^^^ - 2 Tlfe'oSrrftes Gxffnts, (Secondary Schools Science Laboratories) Acts 1965, \ 
't^, a367,- 1968;'':i97f. "^^^^^ . . , • 
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Studies by Gill '(1965)*; Smart (1975) and Tomlinson (1976) have shown the 
fortriative influence of political factors upon, the genesis and development * 
of tlie Program: These studies also suggested that the Program had an . 
effect upon subsequent developments in the financial provision fan schooling 
in Auistralia. ^ , . ' 

Th'e Science Facilities Program was. the first direct involvement- by the . 
Commonwealth Government in secondary education. Smart (1974) and ^Tp»linson 
(1976) have demonstrated that this prog;ram- provided a precedent for^the ' 
School libraries Program.^ Tomlinson (1976) extended his analysis^ 
so that the Science Facirlities- Program was seen iiv context as the first of 
a series of' Commonweal tl/ g6vemment initiatives which ^culminated in per 
capita grants to non- government ^schools an-d unconditional grants to the States 
for. ca{>ital, expenditui^on primary and secondary schools. • As a result of 
these programs the complex relations between Stat« *and Commonweafth 
■governments within t^e federal system were altered. Tannock (1976:30) / ^ 
considered thatr. because the States became so dependent upon the Commonwealth 
they surrendered some of their autonomy in the formation 6f education ^ . 
policies. ^ ' ^ / 

. In addition to proving a significant turning poin^ in CommonweiTth- ,^ 
' State relations the Science Facilities J'rogram had important ramifications 
for the relationship. between Church and Government in the financing of 
education. "Money was allocated to non-government schools, and it was.^the 
fact that this occurred which helped to re-kindle the embers of a ^eb^' 
over the role of Church and State in education. Subsequent programs ^ 
. extended the assistance available to non-government schools. Tomlinson 

(1976) showed that this.was pa^-t of a re-examination of policy by the Liberal- 
'party in government. A similar study of the evolution o/ Austral i^ Labor 
Party policy is not available. Yet it is apparent ihat the "aid according 
to needs" policy was. developed as a response to the issue of aid to non- 
government schools wKich was consistent with the more general principle of 
equal educati«)nal pp'portunity (Fitzgerald and Mathews, 1975; Spaull, 1974). 

■ Not only political parties were forced to re-examine the question of 
financial assistance to non-government ^schools. Gill C1965)» presented 
evidence which dembnstrated that non-catholic churches were impelled to • 
clarify their attitude towards government assistance. Initially some 
were reluctant to accept the assistance offered under the Australian Science 

3 The States Grants (Secondary Schools Libraries) Acts 1968, 1971. 

• s ■ 

■ • . : ^ ■ 'I 4 • . 
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Facil^ties^^^Program. By the time ^he Science Facilities Program terminated 
. "the tradition of separation of denominatiortal schools from public funds 
had been destroyed" (tannock, ' 1^76:30) . . ' 

\ ■ 

In the course of a study of the development of education policy In 
Liberal Party, Tomlinson (1976) concluded that the announcement of the 
Scienoe Facilities Program had had considerable impact. 

IjJenflZies achieved in a single unexpected statement a^ ' 
resolution of the state aid argument, the creation of .a new role*. 
^ for the Commonwealth in providing for schools, and a reversal of' 

, the firm Liberal policy that section 96 grants should be made^ 

r only at the specif fc requests of the States. After that 

> statemen^^*. . . the Commonwealth became involved in cumulative 
a ^but separable and specific programs df assistance to schools,^ 
government and independent, within "1h<i, States. (Tomlinson, 
' . 1976:v284). - ' 

■ ^ 'A ■ ^ ^ ' ' ' ■ ' ■ " 

Thel Background to the Proposal 

Political Exigencies * 

Gill (1965) has presented cdtivincing. evidence of the pbrlitical advantage 

which the announcement of aid for science facilities created. Such % ' 

scheme simultaneously met the demands of those arguing for assistance to 

non-government schools, those wfio supported greater assistance from the 

Commonwealth government for government schools, and those who pleaded the 

special case for science. Yet it was sufficiently specific, and so 

directed to a perceived national^neied, that it did, not offend greatly the 

opponents. of Commonwealth involvement in secondary or primary education. 
. . ' ■ . ■ ■ - . ■ 

- Moreover the proposition was one whibh, when raised through the New Soyth 

Wales branch of the. Australian Labor Party earlier that year, had created 

dissension in the Opposition party (Gill, 1965).. 

Constitutional Interpretation " . ' ^ 

Particular proposals such as the Science. Facilt^rties Program assume 
significance only when they, are a response to more lasting developments. 
Smart (1975) and Tomlinson (1976) both examined the complex of factors 
which. preceded Menzies' announcement oi> 12 November, 1963. Smart (1975) 
added to the shor^ term political exigencies a. consideratioi^ of long teana 
. and medium term develbpments . A changed view of constitutional power ' 
was the principal long term development. In education, as in other. areas 
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o; government, constitution'al amendments/ .iudicial chal lenges culminating 
in the uniform Tax Decisions/ and, the greater financial resource* of tl^fe ■. 
CommonweaV^h, led to a growth of the powers of thd CommonweaLth^ government. : 
Tomlinson^l976) examined in detail the constitution^^l power, of the . 
commonwealth government to provide funds ^for. education. ^ He argued that 
there was no legal limitation upon the capacity .of the Commonwealth ^ 
• government to fund educational activities through Section 96 grants. 
Menzies had rec^.gnized this in,a speech as Opposition leader _ina945 -' 

(Menzdes^CPD 1945: 4618)7. that, was required for the Libe/al Party to, 

act under this provision was a circumstance". in which such.an action could _ 
be accommodated'within the^tradltion^but changing principle of federalism. ■ 
■These' long term developments in constitutional interpretation rendered it 
■possible for the Commonwealth government to provide funds directly for _ 

secondary education. 

'"«<»■■ ' * ' 

Commonwealth Aid, to Government Schools : - ■ 

fhl 'influences which Smart C1975) classified as 'medium term' emerged in / 
' the late fifties and earl'y sixties. He categorized them as belonging to 
■ three clusters of demands.' The Science Facilities Program was a response 
'to/^^c confluence of these three sets of demands. . The triad of demands ^ 
included arguments in support of Federal aid to education, supplications 
- requesting government aid-to non- government schools, and requests for' ■ ^ . 

4 For example jection 51 CxxiiiA) which provides for benefits to be ^( 

. made available to students by the Commonwealth Government. . _ 

5 TJifese arose in.j942 and 1957 from, inter alia , the States Grants 
Clncome Tax 'Reimbursement) Act, 1942, the Income Tax (Assessment) 

Act, 1942, and the'Ancomc Tax Act o# 1942. As a result the Commonwealth . 
government became, ilndoubtcdly the major taxing power. CTomlmson, 197b:9J ■ 

6 Section 96 at the Const,itition of the Commonwealth of Australia „ 
provides the Commonwealth with the power to provide financial assistance 
to the States. 

96 During' the period of ten^ears after the establishment ^ ■ 
✓ of the Commonwealth and thereafter until Parliament . 

otherwise .provides, the -Parliaiaent may grant financial > 
assistance to any State on such terms and conditions \ 
'as the Parliament thinks fit. ,/ 
For a discu^>i^n of the relevance -of 'this section to educational- finance 
see Tomlinson (1976:3) / ' 

7 the notation CPD has been used to indicate a speech made in. the Comraonwe'alth 
Parliament. The year and page number in the Commonwealth Parliamentary 
Debates are indicated. • ' . ' . 
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special assi^stai^e forNthe -teaching of Science. *rRising costs of schooling- 
were at the toot of all \hree elemenl^ of the trisfd. In" government and • 
; non-government schoojls the\K)s^t-wa^. po^ulation/'^ulge » ^ exacerbated the ^ 



Attain created by the ' trendNaf ^students tb reipain/Iong^>^ sdiool. ^/ 

This creatfd difficulties often >^si>^red to be of * crisis 'p^-oportions 

(Fitzgerald, .1970) in gbvernmefl^'scWiL ,sysfoms. State -^government s-^ad 

' * ' * ^ • ' ~' ' 

limited financial -resources from which Tso fteet the increasfd^ cost of ' 



Staffing, accommodation and sophistical^ e^i^^ipment. The argument that ^ * 

these problems could o^ily b^ alleviated by FedeT»^aid ,fp^ education 

was. advanced by a number of g'roups.. Smart- (1975: S^Kcites'^he rcrle of • 

f national -paiJ^nt and teacher organizations in lobbying StatVand Q^nimonwe^lth 

ministei;s, conducting national 'education conferences#alid campaigning to . 
•raise Federal aid to schools, as an election issue.- Wi^hilT the Conftionwealth ' V 

. Parliament the Opposition often demanded ffiat the Coiponwealth Government 
shouy^ become more involyed in education.! ^Nfost influential, in the view 
Of Smart (1975: 88) wa^ a statement, prepared by the Australian Education . 
Council, Which drew attention to the need for additional . funds, to bjs made r 
' available to the States for education. The Australian Education Council 
included among its members the Directors General of Education *from each 
State, and carried authority which ensured . t?*»at its deliberations would ' 
be carefully considered. ^ . 

Government Aid to Non -Government Schools 

Similarly in non-government schools rising costs which were attributable 
to demographic changes and greater per capita costs (Bourke, 1969) prompted V 
. Roman Catholic school . authorities to intensify their efforts to secure 

financial assistance. The problems of Roman Catholic schools Vere increased • 
because expanding requirements for staff had to be met*^y increasing the * 
proportion of non-religious staff in these schools (Bourke, 1969). • Parent 
organisations and the. church hierarchy both argued strongly for the 
introduction of government assistance to church schools. The arguments 
were presented to Commonwealth and .State governments. The desirability 
of assisting non-government schools became an important political issue. 
At times the debate was bitter. It was always intense. However, the 
demand for aid came from some non-Catholic Schools also. Smart (1975: 76J 
ribted t^e changed attitude of the Headmaisters » Conference^ towards . 



8 The term *bulge' refers to the transient increase in the population of 
successive age groups of people'bom after World War II. The 'trend' 
of students remaining longer at school is a more lasting phenomonen. 

. These terms are used^by Layard, King and Moser (1969). 



gov'er^ent askstance. This associkion oi t^i l^eadmasters of prestigious 
Independent'-schools agree'd, .in the late. fifJffesV to att^p* to persuade • 
•school'cooncils of the need for government as^st.nce. Caution restrained 
them to argue . only fay- thu;accept^ce of capitSl^rants^hich ^yould not 
contpromise their independence. - After^h^ payment^* staff , salaries . the 
•next most* expensive cost ^o.^^chools . was the provision, of acconunadatxop. 
Science acconmoda^ion was .particularly expA^sive Because "invQlved ^ - - >: 
expen^ivVplumbing. gas fittings ^nd electrical" work".- G^nts fgr buildings • 
were ^-peiifically mentioned by the Headmastejs' Conference as aS.axea of , - 
"special 'need fSma^t. 1975: 77) . On be^half of Roman vCaVhoUc ^^chools \he 
APchbishop of Sydnpy had speo/ifically mentioned assistance with science 
buildings as one o^five p^ts presented to the Premier of New South Wales.- 
. in 1962 (Smart/ 1975:v85) .- Thus demands ^or Commonwealth assistance to , 
education wei'e made on behalf of Government, Catholic, a^d Independent ^ ' 
Schpols . . » ' > 

■- . - . < ■ •■ . ' ■ . . < 

The Special Plea for Science , ^ 

The third of the mekum term : influences wh^ch Smart (1975) saw. is leading : 
to'the Science. Facilities rrogram was a conglomerate of various arguments 
which supported speeial assistance for science t^ohing. It noH appears 
-^.ossible to recognize .this 'third element of the *iad as different from ^he 
^ther .two: :. They were general r^^ests for Com^nwealth assistance to . 
government and non-government schools respectively. ^ As. such they were 
•initiating- .factors through which-^the attention of the Conm.onwealth was 
drawn to the dlf fi<fUlti^S in schoois. The plea for science was more 
specific. H^e the- c*se for science aid was a -formative- factor which ^ 
guided the Comnionwealth-s response to the demands placed before it- 
Pre'ssure for science assistance was formative in 'two ways. Firstly, it , 
influenced the decision to aid science teaching rather^an other facets 
of- the-school curriculum. ^condly the nature of the case helped shape 
t^y inowhich aid to science was given. ^ For these reasons it is 
necessary t«^xamine the case presented fir aid to science in some detail. 

various ele^nts were present in the special pleas for assistance to 
•science education. The pressures for special aid to science' teaching 
have often been seen as .exclusively concerned with the supply of technical , 
manpower. The successful laundlui^g by the Soviet Unionfof a satellite, in. 
space was just on e example <ot a number of developm'ents whic^ increased 

9 Throughout this Report the term Independent, as first suggested by Gordon 
n 9571 hL -been 'used to refer to non-catholic, non-government schools, 
iie-pkbi^s a'ocLted with its us. are recognized but it is a convenient 

' . . ' 18 . ■ ■ ' . • 



awarenesV of' the importance ^^te^nolqgy. " Certainty a^}-*F|^num^,*fof 
voices ■ arWied in 'terms^'of the^ne*fed to increase the available^ technological 
skill ^na manpower. Without an expanded scientific ^/orkforce, it was 
argued, the. viabil ity of *competitive mode^ 'irvdustrj^'was t/hreatened* . 
However, tTie rathey m md'ted ^fgument ',bas6d upon the belief that Sapience 
waS'^a necessary ^const it uent of a general education cannot be ignored. 



'This 'was recognizab}^-*;^^the bas\s bf sofne argu'trientsV for an . improvement 
in the; arrangements made for teachi-nqa^cience^ BotTt utilitarian and^ 
liberal vj.e^ws of science education were used to argue for impro^^ed * 
conditions «-f or school science-^ ■' • . . ^, ^ 



. « 



^ li>4^7 the Australian Academy of Science (195^) presented*' a' report ^ 
on ^sc ieritif ic and technical manpo^.dr -supply to the Prime Minister .^Vr^This 
report Expressed concern tb ^t ^ ^^thq t^6conomic deve^lopment of Atrstralia was ' 
being hindered by" a shortage of skilled scientific manpower. In *additi^ 
to proposing that this was a serious gjrobl em the Academy attributed much 



A 

of its cause to scJ;iopls and in ptirticular . to the—s^hortiage of!jT[ual if ied 
science^teachers. m ' * f ' ^^iC * ^ * . 

\ ■ ' ' * ■ " ^ '-. 

The trouble begins at the secondary* school where there is > 
* " insufficient encouragement for t^e student to take up a 

' scientific care^p.. . There is a grave shortage of competent 
■ J teachers of sti-^ce and mathematics^ this mus? be overcome- - ■ 
speedily if Australia's industrial stability* is not to be. - ^' 

/ threatened, > ■ >> » - r ' . 

■ ^ ■ (Australian. Academy of Science, 1^^: 5) 

In the very'month that the Academy of Science presented ' its report to the. 

- Prime" Minister another committee reported on its deliberations. The . 
Committee ohcAustralian Universities' C19&7) although not directly"* concerned 
wi^th secondary schools » did place special stress on the need to 

"improve scientific ^aiTd tecfhnical education. In doing this, it reinforced 
the comments of the Academy 'of Science about the supp'ly of qualified 
science teacher-s:i..' Neither the Academy*, nor the Committee on university 
education made any comment about science facilities in secondary schools. 
Both of the reports. emphasised the. utilitarian view of science education:',* 
science wa^ related to the improvement of material comfort) 

The endeavours of the Industrial Fund were a re^sponse to the problems*^ 
identified in these Reports. Modelled on the Industrial Fund for the 
Advancement of Scieiice .in England (MerriPees, 1958), it. was founded in 
1959. Its purpose was to itxse the financial resources of industry to 



' '^ovid. asslsta^e for\ui><lfng school science labp.'atories .. . 

Sectaries V>f the>Vwere non-,overn.en. ^o,. sc oo , . T ^ ^ 



BferteFlcIaries V3f the ROiaa were ciii - ■ 

^ ^ a policy .opie.' W th.t of the. Industpal. Pund^ the y„..ed K. W 
V' ... ' •■cMer^le.sV J95S>. • There ?s evidence t.j'at^th. administrators o the . | 

; • und co;.i4ered that these schools wete ^he n.st likely source of ^ , ^ 
V , po.t^ntral scie^itis^ts (S^a^. 19*721. School^.ere inv.ted ^ a,, y or . . 

Islstance afil they were.a..d on two .riteri.. A ^^^^^ ^^.^ 
— ^on^ered the extent to ^hich/Te, produCd.. science s,.udent^ .^t rtiary^ 
. • A. needs .ating afessed the decree to ^^f^J 

^ lab^atories satisfied the. standards specified bythe Industrial Fund . 

. lart 1972) By 1.63 the Pund had dispersed over £600.000 in as^.st.n. . 
> '\ e ; sc^L CsLrt. ..... All Of the^ schools were bo^ sc ools. , 

^' . an were%Lers of the' Heo|d.aster:s;. Conference and all were schools ,^ . 
: 'considered, to prod^fe a lar.e proportion of P-^-^;iA'=^^";;f ;,,3^: . 
catholic schdols received assistance. Studies- by €^.n C1972. 1 75) ^d 
. ■ ■ o linson- Cl976) su..est that the 6perati. of the .Industrial Pun^^^ w^^^^^^^^^ 
. • i.portant-influen,e on the decision to announce a government funded Sc.enc 
. .facilities program. It appears that, it focusseS attention on the c n^ents 

. „ade by other bpdies about the st-ate of science teaching, prov.ed an . 
indication of a f;rm of ass.stanc. which-c.^ld be made to scoo s 
- ■ even suggested a method of oper^at^fot J.ch a Program. Menzaes^ (1970 . 
. ' acknowledged the- debt wh.ch the con||ion of .he Scienc. Pac.Ut.es.. . 

. ^.ogram owed to the Industrial Pund. In Britain the .ndustr^l Pu. 
' • • . Had hoped -.that its -efforts .ould stimula.te government- a.t.on to P^ro .d^ 
. . • better science Vacilitiesin maintained schools. Men.aes .n .catea . _.n ^ 

■ a4peech at Scotch College in Melbourne during early 1964 t at^ he was 
■ ' aware of this a^d did.not intend to neglect gove^nm^nf schools.^ Smart 

• - 79 ^1975) has demoV-ed thapany Of the procedures used . nth^on- , 
. To e;-ent school secLn of -the/science Pacilfties Program .ere s.mUar^^ 

' ■ o those used by the IndustriaT Pund. . The notion of feeds' as the num^ . 
' Z sc ence room f.r Science periods taught- was one aspect whach continued. 

■ • • :rtion such a^onnection with a Pund conAr^ed with schools Ukely to 

. ■ p.oduce scientists.may have dire.-ted the Scie.nce Pacilities Program . 

• • . . • .. Lwards the needs of up^r schodi science in its early ^e-s ' 

• industrial Pund w.s a formative ?^fluence in two ways.^ P.r.tly. 
existence directed attention to the needs of science education Secondly, 
its priorities and administrative proce'dures shaped those wh.ch were 
•. . followed by the Science Pacilities Program. ^ ^ 

■ lU^ew with' Professor R.;«lby |i^^^^ 10 Pebruary 1977.^ . 
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The Australian Science Teachers Association (ASIA) drew its members • 
from a wider spQttrum of schools' than those assisted by the Industrial 
Fund. Many of its members came from non-government schools which- did hot 
'belong to the Headmasters' Conference. Others were science teachers in., 
govemmei^ schools. As^an organization it was helped by a number of 
commercial firms (Richards, 1957) and , it' had suggested ways in ^hich ^ 
industry could assist scienc^e teaching .(Beijidt, 1957) . _ The first article 
in ^the first issue of its journal CASTA, 1955.) drew attention to the 
shortage of trained scientists' in Australia as did the leading article in 
its second issue (Richardson, 1955). One session of the sixth conference 
of ASTA /w^s devoted. to the role of the science teacher in expanding, technical 
and scientific manpower. The chairman COlsen,' 1956: 19) riot only asserted 
that decisions against scientific careers were made in science classrooms 
but also recognized the non-vocatioi^al ^role of; science teaching. The 
point was admirably amplified by Schonell. .. 

ThJ^econdary.^ schools are prime educators in Science for its 
own sake and no claims of technology mu$t ever.be allowed tb ^ 
distort their educating mission; but more important, perhaps, 
they must teach those who are not to be scientists ... to think " 
about science, ''to appraise its results, and recognize its 
limitations. (Schonell, 1956:21). ' . ' 




Contributing papers CKeviii, 19S6; ;Merrilees, 19.56; Pfitzner,' 1956) 

expressed\ the same important point :^ science tea'^hing had dual responsibilities 



and one^sTiould not be subordinate to the other. Pfitzner (1956) widened the 
debsX^to include a criticism of the simplistic notion of manpower planning 
which, he said,, ignored both detai led consideration of the demand for manpower 
and the multipurpose nature of society. Science teachers were caLf{loned by 
Pfitzner (19^6) against becoming too zealous in encouraging able students 
to scientific carreers. Science teachers continued tb express their 
responsibility to those who did riot become scientists in debates about science 
curricula (Anders, 1959; Hughes, 1963;. Keeves, ^59). A statement agreed 
upon by the members of the eleventh conference of ASTA tl962) detailed the 
changes and d^elopiuent in pupils which it was hoped to foster through . 
sci'ence teaching. It clearly assumed that s^ence was to bfe regarded as 
a component of genera.l education rather than a specific vocational prepara- 
tion. Hence in the view of members of ASTA the liberal education purposes 
of science teaching were important. In addition to this extra perspective 
on the problems of teaching science ASTA members were aware of the need for 
Commonwealth funding. Merrilees (1956) as President of the Science Teachers 
Association of Western Australia argued that because the amounts involved 
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..were beyond - the resources ■d^'st-ate'.^'<ive|^en.ts- Conmionwealth a^sistance^ 
should be sought. He ■argu^5^.>Aat<"^ASTA>:^oWd press for greater funding 
of education in general -^d'^cience e.d-u^i|on in particTjlar. In its-, 
campaign to improve the pr-ovrsion .for,. srfence' education in igM,- ASTA 
■prepared .a statement of the;^needs of science education CASTA, 1964^ . 
As this document provides a succinct statement of conditions for science 
teaching it will be considered later in this' chapter. ASIA waa thus 
involved in arguments -about the future of science teaching. It, recognized 
that additional- funds would need to be. provided by the Commonwealth, 
government, it'argyed that science teaching needed' additional assistance 
and its members argued for a liberal view of science education which . 
-'leavened the' pr^-occupation of other groups with utilitarian purposes of 
science teaching. _ ' . 

- ■ • In New South Wales t-he Secondary Teachers' Association and the. New 
South Wales Teachers' Federation jointly sponsored a^ New Deal for School 
Science Conference in 'November 1961 (Cull, 1962). ^It was followed by 
'a School Science Convention the next year (New South Wales Teachers' 
• Federation, 196-2;). These conferences were significant in several ways. 
They involved col laboration between a general teachers union and science 
teachers.. " The support of non scientists was obtained. Parents' , and 
teachers' organizations, trades unions, professional associations . and ^ 
academics all supported the conferences (New South Wales Teachers' 
. Federation, 1961 a^ The conference in 1961 had the support- of the Director 

General of Education (Cull , 1962). • Yet the most" important aspect of. the 
. Conference, was the political acumen with which it was organized and through 
which it sought to have its deliberations implemented. State and 
Colranonwealth members of parliament were invited-^to attend the conference. 
Subsequently a deputation presented the decisions of the conference to the 
Premier. All delegates were asked to secure the support of their organiza- 
tionsfor the conference decisions and to write to the Premier. The . 
problems of science teaching ahdithe conference decisions continued to be 
publicized through an illustrated pamphlet (New. South Kal-'es. ^Teachers 
Federation, 1962). • ' ', 

, Several main resorutions were carried by the conference. They were 
^ addressed to the recruitmwit and training of science .teachers , the I 

conditions of rooms and equipment, thc'problems Of class, size and tli(e lack 
of laboratory assistants, the need to revise the junior sXience syllabus. 
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and^ the necessity for Federal financial assistance to primary and' secondary 
^education (New South Wales Teachers V Federation, 1961 a) . -^-^ ... 

- Broader purposes thin the creation and development of technical " - 
manpower were envisaged by most' participants in the .conference. The 
mimeographed letter sent ta potential' participants stated : ■ ^\ 

you are in a better position than most people to appreciate 
. the importance of .a sound training in science as part of a 
balanced secondary education. ^ 

- CNew South Wales Teachers* Federation, 1961 .b) 

In its preamble the conference papers stressed the same theme . : One " 

— ' ■■'«•• 
background paper (Cull, 1961) placed the role of science education in 

. national development in a different perspective. 'Having acknowledged , ' 

the need for a country to develop its scientific potential-' it elaborated 

that this meant that all .concerned with the appl ication. of- scientific 

. . . V 

knowledge ' ' * 

■ • . ■ ■ 

from^e highest policy makers to the man' in the- street., 
K* whose^pinions and whose voice must influence ^poTicy decisions,^ 

should have some experience in and understand the background, 
of scientific work. ^ , . " 

• (Cull, 1961: '3) 

Only schools, he argued, could provide the necessary ba:ckground in science, 
and only if they were^iveh better conditions. 

It has been noted already that the first political "group to propose 
a science facilities program was the New South Wales bran ch of the 
Australian Laboi: Party at its June, 1963 conference. This form of 
assistance had been requested from the State government by the Roman 
Catholic Archbishop of Sydney (Gill, 1965). It was requested ^s one of 
five points in that submission. ' That it was given precedence above the 
other four requests sug'^sts that the New Deal for! School Science Conference 
may have exerted some influence. In addition to the more general publicity 
and pressure group activity which resulted, some conference participants 
were in especially influential positions. Trades Unions were .involved 
in the conferenc-e as were a number of leading political figures in the 
Australian Labor Party. 

> . Hence in the period before 1963 the two aspects of the special plea 
for science assistance were interwoven. . The utilitarian view of science 
education saw it as a contribution to industrial development. The 
liberal view argued for the place of science in a general education. In 
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the ^guments-presei5t^d by various interest groups each was detectable. 

the first was predominaiit In the. work of the Industrial Fund, th^ . 

second in the activity of ^science teachers and general education ' 
'groups. Both of these views led to a desire to improve science teadhing. 
-^k interest group drew attention to similar problems in science ^aching. 

wSi Menzies introduced thp States Grant% (Science Laboratories a^d 

■Technical , Training) Act 1964 he was .cognizanl^ bf both points of view. • 

There are two ends to be served. The first is. to raise . 
• the genera-1 level of education in A society whjch is > 
' becoming 'increasingly dependent on the scientific use ot 

resources. The second is the special education necessary 
for those young people who are tti take uy, scientific and 
technical careers of sorts,* and who must come forward 
- in increasing niHubers, and must have an ever de^er under- 
standing of science both theoretical and applied. 
. ■. CMenzies, CD 19^: 1640). ' 

^ . , The. Needs of Science Education 

Facilities for Science Teaching - 

The claim that science edlJ^fSS r-equired assistante is Supported 
evidence which was availa'ble at the time apd also by evidence which has 
since become available. A study was conducted. by the 'ACER of the.provision 
for science teaching in non- government schools.in 1958 CACER, .1958) . This 
'coinflded with the time when consideration was being given to establishing 
the Industrial Fund. ' Its two main conclusions we^e /^at funds were ne.eded 
on an extensive scale- and that maximum benefit wou.l^^have resulted if the 
funds were concentrated on girls schools. The first conclusion was based ^, 
. on the cost of providing suitable accoihmodation and modern equipment in 
all non-government 'schools . The second was based upon an Analysis of data 
which showed that only nine percent of the girls in the third last year of 
schoo/studied science courses in their final, year. The corresponding 
figure for boy^ was 31 percent . . 

The Industrial Fund did not act on this second conclusion. >Its members 
preferred to concentrate their resources on sj^i^Jbls which were traditional 
sources of science specialists. Seven years later a report requested by^ 
ASTA suggested that the facilities for teaching physical science in girl^' 
schools were still poor (Carter, 1965). The report conceded some recent 
improvement in such schools but raised-other problems. Discrimination in 
scientific employment, the influence of occupational stereptypes-, the fact 
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Table 1.1 Percentage of Science Rooms Not Considered to be Satisfactory 

in 1961 

• ' ' • ; ^ 

Rooms' Without^ Lab. Benches Unsatisfactory Rooms 
c. State - . . , used in Practical Work 



jovemment Non-Government Government Non-Government 



\ ■ : 

\New South Wat^s ^ . 42 24 

V^ictoria ^ 19 ^ 24 

Queensland 33 ^12 

SoutV.Au^alia '16 - 24 

Western^Ap«tralia \43 14 

Tasmania 21 '21 

Australia 29 ^ 24 



.87 


n68 


86 


61 


86 


71 


33- 


49 


93 . 


74 


51-. 


57 








63 




Source i Keeves C1966) 



that donations from parent groups tended to favour domestic arts and the^ 
.lack of. female science teachers were mentioned as possible factors ' ^ 

discouraging girls from pursuing scientific careers. 

In 1961 ASTA cpnducted a survey of . the conditions for science education 
in schools throughout Austral la. (Ke^fves , 1966). As onl>y 45 percent 

,ot the questionnaires, sent to ev^ry secondary school in Australia, 
were returned there was the possibility of bias .in the results. The. 
response was 51 percent for Government schools, 29 percent for Catholic 
schools7 and 51 percent for Independent schools. ThoUgh the results 
quoted underestimate the contribution of Catholic schools, the pi^cture . 
they revealed was alarming, dne quarter of the rooi^s used principally for 
teaching scienbe were equipped with only desks oV. tables. The' greater 
detail provided in Table 1:1 is an indication^ that variatiojis existed 
between States in this regard. Schools in New South Wales and Wes^tern 
Australia appear to have been particularly poorly provided. The TabJe also' 
records the percentage-of those rqoms used for practical work which 

.satisfied certain criteria. It appears that government schools had 



11 These standards were as follows: 

Ca) Bench space: 2.5 feet per student. \ 
Cb) Taps and csinks : 2 per room in .Biology and Phy^sics and 
1 per 4 students in Chemistry and Science. 
' (c) Ga^v outlets: 1 per 2 students. 
fd) Power points: 1 p^ 2 students in. Physics and Biology 

and 2 per room in Chemistry anq Science* » 
(e) ^ Fume cupboards: 1 per room in Cheirlj^try . 
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table 1.2. Science Staff in Secondary Sch ools, in .1961 



State 



Laboratory Assistants 
per school 



Percentage of Science 
V ■ Teachers without Tertiary. 



v^S^ience Qualif i(iations jj. 
Government Non-Government ■ , c' ^^'^^ Schools) 



New Southy«]Wales 
Victoria ^/"^ 
Queiensland 
South Australia 
Western Australia 
Tasmania^ 
f • ' 

Australia 



■( 0.07 

0.25 

0.22 
w 0.07' 



JO. 5 

O.ffiT 

0 . 03 

0.05 

0.06 

0.17; 

o.ip 



',49 
'32 
36 

■40. 
27 
31 

57 




Source: Kei^ve^C 1966) 



poorer- science rooms than ^on-governmeivt schpols.and that there were ^ 
^differences between States: for example Tasmania and South Australia seemed 
better provided than Queensland. Other evidence CKeeves, 1966^ suggests ■ that . 
girls. schools were not as well provided withVscience facilities as boys schools. 
In kddition to there being many science rooms which were poorly " equipped, there 
were very few schools which had any iabor:atory assistants. Table 1.2 records^- 
the numbers of laboratory assistants in schools in 1961. Science teachers 
^considered the apparatus available to be rather better than ^the science rooms. 
Eighty percent of schools considered the expendable^- apparatus which they.' 
possessed as either sufficient or involving only ^minof shortages. -The same , . 
comment was made by 82. percent of schools aboyt their minor ^ apparatus but - 
only 69 percent re 

The survey a 
teachers. It found that 50 percent had no 

or. related fields. There was some variation between can be seen. in 
Table 1.2 but a->breakd,oWn" by schopl system was not reported .( Unfortunately 
the different r^te of response from each school system would ft^ve distorted 
the aggregate figures 



regarded -the supply of majooj^^ 
ilso collected information iSfco 



apparatus as adequate. 

ifcout the qualifications of scieace 
lions iru science 



ilii 



.12 Expendable apparatus referred to items such as test tubes'; beakers . 
and stock reagents. "^"i: . 

13' Minor apparatus referred to- items such as bunsen burners,- .stands and 
'magnets. " ' 

14 Major apparatus referred to items such as balances, electrical meters 
and microscopes. ■ / ■ v ' . .i ■ 
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Table 1.3 Percentage 


of jScience . Classes- Held in 


'Satisfactory.' Laboratories 


• ' in 1964 


State 


Non-Government 
' Catholic 


Non -Government 
Iridependent ■ ^ 


New SoutH Wales 


'20 


56 . 


Victoria 


■ - . 24 • , 


■ ' ' 45 


Queensland 


■ ^' ' - : 


20 


South Australia 


27 


19 


Western Australia 


26 " ■ 


53 - , 


Tasmania 


■ .4tl , 


56 , 



Mpan (All Non-Government schools) 33 



e: Cpmmonwealth Department' of Education File Number 68/52 (101) 

Other information confirms the view that school science was being taught 
under poor* conditions . One 6f the .first actions taken by the Commonwealth 
government,, when administering the Science Facilities Program, was to obtain 
data about the science facilit4es available in non-government schools. 
Information was obtained from, a questionnaire sent to all non-government 
schpols. From this it was estimated that only 33 percent of science lessorts 
in these schools were held in satisfattoi^y rooms (CDE, File 68/52 0101)5^^. It 
can be seen in Table 1.3 that differencps^^i^g^iisted between States and school 
systems. Roman CatHblic^*iSEhools were^ generally less able to accommodate . 
their scienceclasses in science rooms than were other non-government 
schools. Comparabfe figures f6r government schobls existed, only for 
Western Australia. In»thal State, in 1964, 52 percent of sci'dnce Aeri'ods 
in Senior High Schools, and^ 28 percent of science periods in^Hig^i-^-SchoolsV 

were not held in science rooms. (CDE, File -64/1006). 

/ ^ '' . . •■• • 

Science Curricula 

The neeids;-of ^science education at this time were not confined tOo rooms and 
apparatus. . ASTA ^prepared a comprehensive statement of needs for the 
council of the Australian and New, Zealand Association for the Advancement 
of Science (ANZAAS) in January 1964 (ASTA, 1964) . . This, statement argued 
that needs other than rooms and equipment should be considered. While it ^/ 
acknbwledged the need for functional laboratori-es and. sufficient simple /^p 
apparatus, it asserted that there wa(s a danger in concentrating efforts 
on one aspect of the problem. Providing laboratories alonej.woul^Jg^e ^ < • 
unlikely ta provide an effective answer to the problems, of science education. 

15 This notation has been used .to refer to files held- by the ^ ■ ' ^ . 
Commonwealth Department of Education. , ' • . 

■ ■ ■ 27 „ . , . ■ 
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Like the New Deal 'for Science conference it drew attention to the need 
to develop new 'courses, and to i.prove the expertise of science teachers. 
It also argued that adequate numbers of ancillary staff would be needed 
for facilities to be fully utilized. ASTA concluded that the problems 
'of science education should be stubby a Federal organization, 
consequently it recommended the establishment of an independent Australian 
Science Education Foundation CStanhope, 1964). 

• It was intended that the Foundation would be involved in the 
development of courses, the design of apparatus 'and rooms, and even giving 
advice on how best to spend the annual science grant of $5 million. The 
suggestion was supported by the ANZAAS Council (Stanhope. 1964). ASTA ^ 
soughAsupP°-t for the establishment of the proposed Foundation from the 
CommonwValtf. government, the Industrial Fund and the Australian Academy _ 
of Science (ASTA. undated) . Its forination was. often discussed m the 
'aSTA Journal CBassett. 1965; Tisher. 1965; Yaxley. 1964). and in 1967 , 
the Federal council (ASTA. 1967) reasserted the need to establish^ 
national foundation concerned with curriculum development in science. 
/ foundation was never formed. Eventually the Commonwealth government 

provided substantial assistance Ijferough the Australian Council for 
Educational Research for an Australian Science Education Prolect to produce 
curriculum materials COwen, 1977). ' ^ 

The desire to revise science curricula was evident at the time the 
science Facilities Program commenced. Tt was another facet of the general 
concern with^ the' state of science. education. One issue was whether science 
in the lower secondary school ought to be taught as a combined or integrated 
study rather than as a 's.t of separate disciplines CAnde.s. 1959; Keeves^. 
1959; Stanhope. 1959). At that time General Science was .oaly firmly ^ . 
established as a subject for most junior secondary students in Victoria 
.and Tasmania CStanhope. 1961)., Science is now taught as a ^f^^^^' 
[ to most students in ye^rs 7 to 10 throughout Au.stralia (Shepherd. 1970). 
.Other aspects of lower secondary school . science also received 
•attention. Content was considered dated and poorly organized with the , 
result that major principles were not caearly developed CStanhope. 965). 
The science course introduced in New South .Vales as part of the Wyndham . 
Scheme in 1962 was an early response to 'curriculum problems. It ^ 
emphasized the need to make science more modern and better organized around 
•big ideas' CBarker. 1963)., An important feature of the course was a 

■ ' ' ■ ■ 28 . . / 




comprehensive textbook (Messel et al, 1964). Claiming to be integrated, 
but in practice treating each science discipline separately, this book was 
a compendium, of the information around which the course was structured. 
While the role of experiments in this course was greater than previously- 
had been the case, it was not as importarrt as in other new courses. 

A changed approach to teaching science' was manifest in another 
development which began at a similar- time. In October 1963 the Science*- 
^Standing Committee of the Victorian Universities and .Schools Examinat.ion. 
Board (VUSEB.) convened a conference on lower secondary school science 
(VUSEB, l963) . At this conference the invited participants considered 
overseas developments in science curricula, principles which ought to be 
followed, and action to follow the conference. < Specific comment was 
made that a concentration on revising content and preparing text books 
would not be sufficient: consideration* needed to be given to appropriate 
methods of teaching science. As a- result of this conference a series of 
changes were made to the lower school science syllabus from 1966 onwards 
(VUSEB, 1966: 320). More importantly in 1966 the Junior Secondary 
Science Project ySSP) commenced .(Dale, 1966): , Through this project 
curriculum materials for use in the new science syllabuses were developed. 
Ramsey (1972) claims that limited financial resources restricted thfe scope 
of JSSP. However by 1969 a number of units for use in years 7 and 8 had 
been developed. Moreover it was of special significance in the development 
of science education. ■ It:s origins toincided witfi the commencement of 
the Science Facilities Program, its direction focussed attention upon 
matters other than content, and it was a^-''t^^^rect precursor to the Australian 
Science Education Project (AS^) (Ramsey, 1972). Subsequently other 
curriculum materials developed reflected some of the approach adopted in 
JSSP. (Western Australia, 1972). 

Senior science curricula also changed during the sixties. Stanhope 
(1967) considered that, there were four, different approaches to curriculum 
change in Australian senior science courses. 

1. the traditional method of eclectic additions to and deletions from 

• the content of an existing course. . 

2. The adoption of a course developed in another country, usually the 

United States, as occurred with PSSC. Physics in Victoria and CHEM 
' STUDY Chemistry, in Queensland, Tasmania, and Western Australia. 
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3 The' adaptation and modification o£ an Overseas couVse as was done 
S pJoEg an Australian adaptation of the- BSCS Biology materials. 

4 The local development of new courses, ajbeit- with' some overseas 
. influence, as. in theJifTtorian -structural view- Chemistry and 

New south Wales Senio^ Science courses. .' : ^ . 

•Several of these innovations resulted from decisions taken in the period, 
during which the Science Facilities Program was introduced. 

•In November 1963, the Biology Standing Committee of the Schools Board 
of Victoria established a committee to, evaluate tfhe BSCS Biology programs 
(Morgan, 1963). Pilot pr6grams were conducted in some Victorian schools 
in 1964 and as a result it was decided to adapt the BSCS materials for use 
in Victoria (Morgan, 1964). A parallel development occurred in South 
Australia. where some BSCS text materials were used (Best, 1967). Consequently 
that State became involved' in the Victorian trials and adaptation procedures 
(Morgan, 1964). Adaptation, rather than adoption, was decided on because 
the original United States materials had' been built around American 
organisms and designed for a different position in the School program. 
Extensiye changes were made to content but not to approach. The course 
stressed the teaching of Biology as enquiry (Schwab, 1962). It involved 
an approach in which each topic began with observations, where statements 
of uncertainty featured, and wher. laboratory work was intended to be 
"investigatory, special attention being given to training in scientific . , 
thinking (Morgan, 1967: 7). After an extensive trial in Victorian schools 
in 1966 the BSCS materials were produced under the sponsorship of the 
Australian Academy of Science (Stanhope, 1967). They. were introduced in 
Victoria- and South Australia in .1967 and subsequently in every Australian ■ 
State (Morgan, 1970). - 

. It was also in 1963 that the Physics Standing Committee of the Schools 
Board of Victoria decided to adopt the PSSC Physics materials. Since this 
involved direct adoption with minor modifications the time delay before 
the materials were introduces was shorter:, schools were using them ^in Year 
11 in 1965. It should be noted however that this was nine years after the 
PSSC project had begun in the USA (Lee Dow, 1971). The PSSC Materials were 
'subsequently used in Queensland schools in 1969 and strongly influenced 
the Western Australian Physics course which started in 1968 (Stanhope, 
1967). .The other widely adopted overseas course was .CHEM STUDY. It arose 
a little later being tried in Western Australia in 1966 prior to its 
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use from 1968 onward. Queensland tried, the material in 1966 CDettrick, 
1966) and introduced it in0967 (Stanhope, 1967). . 

The Victorian Year 12 Chemistry course which was first taught. in 
1966 resulted from a project begun in 1:963 (Lee Dow, 1971). This differed 
from the BSCS adaptation and the PSSC and CHEM STUDY adoption in that it was 
f entirely locally developed. Cognizance was-taken of overseas courses, 
particularly the American Chemical Bond Approach ma^rial, but i,.t was • ■ 
essentially locally deve^ofTed. for local circumstances. * It also differed 
from the previously mentioned courses in not emphasizing a particiif^?* 
approach to teaching. It was essentially a oomjplete restructuring and 
revising of content. The group who wrote the material said that. they: 

unanimously endorsed .th.e principle that there is no on.e way 
to teach Chemistry well.. (Heffernan et al , 1964: 5) 

T^e other locally developed curriculum to. originate in this period 
was the senior Science course in New South Wales. As part of the Wyndham 
scheme which -began in |i962 this course , was first taught to Year 11 in 1966. 
Like the lower secondary school science course it was offered at four levels 
level 3 providing a senior science course for non-specialists. Unlike 
the senior science courses in other States it .encompassed all the major 
science disciplines within the one course (Stanhope, 1967) . It was 
organized around an encyclopaedic textbook (Messel et al, 1966) and became 
, a centre of controversy in New South Wales (Lee D*ow, 1971: 59)^. In a 
. similar fashion to the Victorian Chemistry course it did not emphasize 
teaching science as enquiry to the extent of the overseas adoptions or 
adaptations. It appears^, that the limited funds available for curriculum 
development in Australia at' this time restricted the possibility of developi 
that type of course. Hence, the chq^ice was between adopting an overseas 
course which was enquiry based or locally developing a course which Was not. 

The- thorough adaptation of BSCS was possible through the financial 
support of the Australian Academy of Science. Until the advent of ASEP 
little Commonwealth government support was available for curriculun) 
deyelopm^t in science. Stanhope concluded that: 

... greater benefit would accrue to science teaching in Australia 
if some of the $10 million provided annually by the Federal' 
f^- . government wholly-for material facilities were diverted to 
financing curriculum development by (such) modern methods. 
(Sfanhope,-1967: 13) ; 
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A Matter of Choice ^ 
It isaiparent th^ the needs of science education in the early sixties 
were rather more extensive^than a lack of adequate material facilities. 
There was a shortage o£:qualified teachers, a lack of la^boratory assistance 
and'a need to 'develop new curricula. These defici^cies in science . 
education were interrelated; by breaking the cycl^at one point it was 
hoped to stimulate action in other areas^^ Certainly it had been . 
suggested that what schools could offer was limited by the facilities 
available. Removing this one barrier, it was hoped, would be tantamount 
to removing a limiting'step' in the improvement of science education. 
More importantly perhaps, the provision, of material facilities was more , 
amenable to Commonwealth government action. Such an action would partly 
satisfy th^ demands for general Commonwealth assistance to government and 
non-government schools. I,t also ensured that such assistance would be 
inunediate and visible. The delay between . starting a curriculum project 
and implementing it in schools would have been several years. Even when 
introduced it would not have been such a visible contribution as su.tes ■ 
of science rooms. The complexities in the issue of science teacher supply 
were even greater. This problem depended upon the general teaching salary 
scales, and the availability of scientifically trained people. It was 
therefore^eyond the reach of immediate Commonwealth action. At the time 
the .science Facilities Program was introduced the Commonwealth goveyent 
was constrained by tradition from a direct involvement in primary atf 
secondary education. The provision of material facilities was ^fe 
.way to commence. ^ 

, Notwithstanding this caveat the view taken in this report is that 
• wl^ich was expressed by the Commonwealth- s- Advisory Committee on Standards 
for science Facilities in Se&ondary Schools (1976) . This was that the 
Program would have been more effective had greater attention been given 
to such matters as ancillary staff, in-service education, and_ curriculum 
revision. That these-needs were ignored probably limited the potential 
. impact- of the Program on science teaching. 

■ 16 Interview with Professor R. Sclby Smith, 18 May' 1976. 

17 Where this Committee is subsequently mentioned a 'short title wiU 
/be used: The Commonwealth Standards Committee. 
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CHAPTER TWO 



EVALUATING THE SCIENCE FACILITIES PROGRAM 
•• - ■ ■ . * ' ■ • 

A Framework for the Evaluation ' . 

The Science Facilities Program differed from' many edycational initiatives 

taken by the Commonwealth Government during the sixties and seventies . It 

was not based upon recommendations made in a report to the Government.- /*As 

a result it/began operating with neither data which would have indicated 

f ... 
areas of need, nor an investigation which would have clarified' objectives. 

-^The necessary data and. the explication of objectives came as the Program 
progressed. Writing generally of social programs Maling-Keepes (1978) .Uclentif ied 
as one characteristic a ^planning stage' which involved some a3sessment\)f 
the basis of the program in terms of needs it would attempt to meet, like^ly . 
attitudes and other resources of clients, and the development of knowledge 
required for subsequent planning. In the Science Facilities Program this 
Stage was rather truncated so that the objectives of the scheme were not 
clear at the hje^ginnin^. Clarification of the goals of^ the Program was there- 
fore an important prelude to the evaluation. Guidance came from statements 
of intention an'd expectation made by^ those involved with the Program and also 
from a consideration of criticisms which were made. • ' 

General Statements of Intention * 



Chapter One explored the multifarious influences which led to and^ shaped the 
Science Facilities Program. Mafhy of these influences were only marginally 
related to science education. Even' among those which were directly concerned 
with science .teaching no single cause could be identified. As a conseqiience 
no unique purpose was clear. Through the provision of funds it was hoped 
that a range of benefits wouldKflow to science education.. Certainly a prim- 
ary purpose ^as to improve the quality and abundance of science teaching 
facilities. .However this primary purpose was usually seen as an intermediate" 
step in the quest of other go^ls. Unfortunately the definitions of somec pf 
these subsequent goals are more elusive. 

'Among- .the statements of Commonwealth Ministers of Education and the \ 
Department of Education were references to the process of science education 
and to ther outcomes of science education. Often one or the other were 
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assumed- to be the result o"f improved facilities and sometimes it was made 
explicit that the outcomes and the process were related in sequence to the 
provision :of facilities, flowever the terms which were used to describe 
• anticipated or alleged results of the Program wer^ often .global and rarely 
elaborated. In addition, because the Program operated for some twelve years, 
differences in terminology and even in aims resulted from changing circum- 
stances. For these reasons it is hard to discern precise goals for the 
Program. - 

In November 1975 the Commonwealth Department of Education prepared a 
resunle of its activities, for the new Minister. Of the Science Facilities , 
Program it said that it had 

begun in 1964 in order to improve the quality of 
science education in Australian secondary schools ^ 
-through the provision of adequate science facili- 
ties.XCDE. File 1972/1547.] . - 

Of necessity the rq,ume' was terse Yet in indicating, that the provision of 
. facilities was seen as a^means of improving the quality of science education 
'it was rather similar 1?o a'linisterial statement in 1971. . . 

*■ . ' 

" • The expenditure these funds has improved markedly 
the quality of sc-ience teaching facilities available 
• • to students and, has. without d^bt. contributed to 

^ ' ' the improvement in the quality of teaching of science 

<i sul/jects. (Fairbairn. CPD 1971 : 2665) 



When the scheme began in the sixties similar intentions were expressed in. 
different terminology. In introducing the States Grants. (Science Laborator- 
ai^d Technical Training) Bill l5fe4,Menzios indicated his expeotations . 



les 



I believe tha,t. the new grafts arc going, to have a 
V ^ stimulating effect :cn, the' teaching- of science in 

schools throughout the country. Emphasis on the 
' ^ " significance of t;his is hardly necessary. 

■ (Mcnzics, CPD. 1964 : 1639] 

Similarly the first Minister responsible for Commonwealth activities in 
education wrote that good facilities at. the disposal of good teachers would 
. enhance'effectivc teaching. , ' 
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The effective teaching of any . subject is primarily 
dependent on the existence of knowledgeable and ■ 
inspiring teachers. But in the case of science, 
the skill of the teacher is greatly enhanced by the 
existence of modern laboratories adequately . ' 

equipped with apparatus. (Gorton, 1966 : i;) 

The replacement of the term 'effecti\fe teaching' by the more vague 'quality 
of education' wotpld appear to reflect a change-over time. In part the change 

.has been one of fashion in educatio'^lt terminology, but it also reflects -a 
change in science teaching and science curricula. The change was in th^e 
direction of'.less reliance upon the teacher as an overt instructor. However 

. both terms are abstr/ise. The operational definitions of these terms was left 
tX) the professional Cofisultants who were members of the Commonwealth Standards 
■Committee. Politicians were usually satisfied to extend the terms by suggesting, 
relationships with subsequent objectives. 

. . ■ . ^ . ^ 

One example of an extension of these expectations to alleged or antici- 
pated outcomes was contained in the continuation of Fairbaim's remarks which 
were quoted previously. « 

TVs a result, young people are better prepared in 
science than would otherwise have been the case. 
^ . / . (Fairbairn, CPD 1971 : 2665) 

Unfortunately this extension was not sufficiently specific to clarify the 
alleged benefits of the Program'. Neither the way in which young people i^^ere. 
'better prepared' nor the purpose for which they were 'bettet prepared' was 
explained. Menzies was a little more specific when he reflected on the Science 
Facilities . Program. 

Each provision was, of' course, directed to the 
need for improved science teaching* in the secon- 
dary schools, a need which had been made quite ^ 
clear by the too-high failure rate in first year 
at the universities, and to the urgent need, in . 
a growing' technological age for the encouragement 
and improvement of technic^al training. 

(Menzies, 1970 : 94) ' 

Improved science teaching thus would be recognizable by ^i-ts fruits. When 
introducing the States Grants (Science Laboratories and technical Training) 
Bill 1964 he extended his remarks about stimulating teaching "to outcomes. 
The two purposes mentioned in the quotation in Cliaptcr One weVe a wider 



1 See page 12 
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understanding of science in the general co™ity and a deeper understanding ^ 
^ an,ong an increased nu.ber of science specialists (Menzies, CPD 1964 : 1640), 
Gorton echoed these. sentiments . . ^ 

For the individual, a good 8^""^^ ' • ' 

cannot be complete without some knowledge .both 

of science .and of the humanities and, a . . 

modern- nation, the efficient development of Its 

industries and utilization of its 'resources 
cannot take place without. there being a increas- ^. 
tng number of. people with a special knowledge of 
science (Gorton, 1966 : I') . 

Intended outcomes^of the Program were not always expressed in relation. 
" t6 th. process of science education. ^Vhen introducing the States Grants 
. (Science Laboratories) Bill 1968 the Minister claimed support for the pro- 
vision Wause of the social utilitarian benefits which could accrue from a . 

, concentration upon the production of skilled science specialists. 

These grants for the construction and equipping 
of science laboratories represent one part °f , 
what can be regarded as an overall government 
■ " • programme to upgrade scientific skills in _ 

Australia. TTie government 

Australia is to develop as we wish and if we are 
to Se the greatest use of our own resources we 
ieera greater number of well train^jfi scientists 

' and te.chnologists. • ^^.^i-^nTi in 

If we are to maintain and improve our pos t on in 
the moderii scientific age it IS clear that the 

■. . • g"ment must give attention to the standards 
U wafrSr' that students entering universi^^^^^^^ 

wo'uld not be able to make the maximum use of ^he _ . 

Increased facilities being provided unless adequate .. 

. facilities were. provided for their training at . - 
school.- • (Fraser, CPD 1968:S1S> 

Three Leve ls of 'Impact * 



Thero appear tobe, implicit in these statements, three ^levels at which the 
Science Facilities Program was expected to have an impact on schools. TT^e " 
first level of impact was the most direct-: science teaching facilities would 

. be more abundant and of better quality. This raises questions concerning the 
perceptions of the recipients as' to the quality of.the facilities provided 
and whether at the conclusion of the .Program schools had adequate provision. 

• It also raises -questions as to the relative abundance of facilities in differ- ■ 
ent types of schools, andL of the access of students in schools . to those 
facilities. . ' • • 

■ • 38 .. . 
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Figure 2.1 Expectations of the . Australian Science Facilities Program 



The second level of intended impact was upon the science teaching pro- 
cess. Better facilities wer6^ expected to affect the quality of science 
education. No attempt was made by the politicians responsible for the pro- 
gram to elaborate the meaning of that global term. Statements of what the ^ 
new buildings and apparatus were intended to facilitate were left to the 
professional consultants of the Commonwealth Standards Committee and the 
State Education Departments. • 

Thirdly, it was hoped that the provision of better facilities would re- 
sult in changes in several outcomes of science education on secondary school 
students. Often these were expressed in terms of a utilitarian view of 
science education. It was hoped that more students would pursue scijsntific 
careers, more would become' int^ested in science and that the level of skill 
and understanding in science would be enhanced. Sometimes the liberal view 
,of science education was invoked. It w^s hoped to quicken the interest in, 
and widen the understanding of science among non-specialists . Especially at 
this third" level the expectations were wide and often given varied emphasis. 
It was not a single purpose Program at all. The -various expectations of the 
Science Facilities. Program have been represented in Figure 2.1. 
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Gr.iticisms of the Science. Facilities Program . 

The expect^rtions of those responsible . f^an^ conunitted to the Science 
FacilitienroTram provide part of ^he fr}^.or^. for this evaluation. Comments 
made by critics of the Program are also important for. they balanced some of 
the grand expectations and even sug^k^s^^ther important . issues . Particularly 
in its early stage the Science Facilities Program attracted considerable 
public comment. As suggested in Chapter One, much of the debate about the 
Program concerned Federal -State anfl Church-Stat^ relations. The issues which 
• most directly concern thc^rogram as a science program , can be grouped in three 
. categories; equity, authority and effectiveness. . - ' 

Equity in the provision to goverjiment and non-government schools, became 
a controversial issue after 1966. In fhe election of that y5^.;^anjn^taking 
was given to alter the ratio of the allocations to go'vernment and- non- 
government schools '.(Holt. 1966 : 7.5:. Until then_ the total sum had been 
partitioned in proportion to' the school poiyllation in each system: From July 
1967 onward the per capita allocation to non-government schools waS-tTo be . . . 
double that for government schools. It was a point which drew frequent 
'comment from the Opposition. Consid^as an example, the debate in 1971 
when the Opposition moved that the Bill be withdra^vn and redrafted so that 
the per capita grants for government , and non-government schools were identical. 

hlnen the States Grants. (Science Laboratoriesy Bill 
was introduced originally, the formula used was 
based on the enrolment in secondary schools - - 
roughly on the ratio of 3 to 1. After the first 
. . triennium the amount going to prival;^ schools was 
doubled, so that it has been in the Vatio of 3 to 
2 This Bill provides for. $26m for State Schools 
and $17m for private schools over the 4 years. 
The previous ratios, when expressed as a per capita ^ 
amount per pupil, show what has. happened. The 
science grants fof State schools represented $10.58 
per pupil. For Catholic schools it wa,s" $23. It. per 
pupil For the other private schools it was $24.08. 
- No matter where one turns, the accusation is being _ 

made against the Government that what it is doing in 
education favours the , affluent. ^o,^r 

(Beazley, CPD 197; : 2814) 



■ The rejoinder from the government to this accusation of unfairness was 
twofold. It drew attention to other schemes of Commonwealth assistance to 
the States such as that for' technical training and .it argued that States 
were expected to provide science facilities f^r government schools from 
Other resources. 




There is no ^particular, reason why. funds being made 
available to schools for a particular purpose • 
should be broken up in the same way between the 
-two categories of schools, government and indepen- 
. • dent, because it is relevant to bear in mind that 

i go v^emment schools are financed almost entirely by 
gov^rnihent funds from the States, a significant 
proportion of which comes indirectly from the 
Commonwealth. 

CFraser, CPD 1968: 988) 

•Opposition spokesmen (Beazley, CPD 1971: 2815) regarded the inclusion of 
technical training grants as spurious because^ey were largely applied to 
post secondary, further educaiion. As such the facilities provided were 
" used by former students of government and non=govemment schools alike. The 
capacity of the States to-use genei^l revenue "to provide science facilities 
in addition to those funded by the Science Faci^iies Program was a more 
complex issue. As mentioned in several debates the relative »need'§' of 
various school systems were unknown. Some argued that. the initial need 
was greater among government schools . (Cairns, J., CPD 19.68: 974) while others 
seemed to imply that non-governi&nt' schools had been equal ly or more poorly 
provided with science facilities when the Program began (Cairns, K. , CPD 1968 
.984). In relation to this/ issue of equity it is important ^to determine the 
extent to which schools in various States and systems have been brought to a 
satisfactory level *of provision. . • 

^ The second area of criticism concerned the authority"" for determining " 
priorities in educational spending. Smart (1975) produced evidence that 

—some State governments and. State Education Departments regarded the Science 
Facilities Program as having placed. constraints on their scope for deter- 
mining educational policies. They argued that they were better placed than 
the Commonwealth to be aware of particular educational needs. Sometimes it 
was suggested that the conditions imposed by the . Commonwealth reflected too 
much the requirements of administrative efficiency. This raises questions 
about Programs intended to meet a perceived national need which are^akdmin- 
istered through a variety of agencies. The extent to which policy va^es, 
in spi^e of general guidelines, would appear to reflect differences in^e 
cpntext in which those authorities operated. The issiue also raises the 
question. of school authority. Priorities for educational spending within ' ^ 
a school- may not be congruent with those which are deemed part of a Program 
to meet a national need. , 



Criticism was also directed at. the' ef fectivaness of the. Science. . 
Facilities Trogr^n,. -^t was argued that concentrating upb^Tcapital resources 
was not the most effective way to improve science education. Some comments., 
about the need for curriculum development and increased recruitment ^of 
qualified teachers^, were made in Chapter One. These were matters of pubUc 
comment' as evident in a Parliamentary debate in 1971. 

I have pointed out frequently in this House how ^' 
the Government introduced grants to schools for 

science blocks without giving the slightest con- , 
side\ration to ways of providing teachers and 
. • •up;Sting laboratory staff for these laboratories . 

I have said that in many instances science laboratories 
- provided under the legislation are Jiot staffed by 
• • competently trained science teachers, ' 

adequat,eay equipped or serviced-by trained labora^ry . 
• staff. " CBarnard, CPD, 1971 : 1265) ^ . .. 

However it was always hoped by peopl'e associated Wit^ implementing the Program- 
that improved facilities/would attract quali^^ied scientists' lo teaching and, 
encourage them to remain at a school longer^ The extent to which this " ' 
.occurred is a' facet of the Program worthy of investigation, particularly in. . 

■ light of the value placed by Gorton, CI 966) on the primary importance, of 

good teachers. • . ' ' ^ g. j' ^ ^ 

One o^C^^^ effectiveness concerned more elpeciallytfe. Program 

■ in the governp,ent schools of. Victoria and New^ South Wales . Some ite1,« of 
apparatus provided 'in bulk consignments to schools in those States wer^ con- 
sidered unnecessary, even useless. The astronomical, f.lesecpe usuaHy.was 
cited as an examplt of an unnecessary purchase'' . Yet it is possible -that • 
such items may have proved useful, oyer a -longer period of time. • . 

The. Impact on. School Systems ' . - 

While the main purpose of this study was to examine the impact' of the ■ " 
"program on schools it was important « take cognizance .of the coatext xn 
which schools were provided with additional- facilities. Government schools 
received .the benefits of these funds through State Education Departments who 
also prodded other material resources. The distinction between different^ ^ 

2 See pages 15 - 20. . ' "„ 

3 Interview with Professor R. Selby Smith. 18 May 1976. . • , 

4 Sydney Morning Herald. 22 July 1968 : 7. 



sources o£ funds for apparatus provided was often noifiinal. ' For these reasons'-^ 
it would seem. important to include a, consideration df the impact of the. 
?cheme oil the administration of science teaching in school systems. 

The additional financial resources which this Program placed at the' dis- 
posal of.-administrators in State Education Departments was bound to have wide 
repercussions. Such administrative matters aS the system' by which schools 
were supplied with apparatus could, have been affected by the additibrja^^ 
financial resources available. Moreover State Education Departments 'Snd^ " ■ 
use the resourcfefe to stimulate the development of new subject? and new curricul 
Eveji policy decisions concerning, the commitment of State rbsouyces, as for 
example in .,the employment of laboratory assistants, could have'been influenced 
.by the presence of Commonwealth funds. Such changes as these-ata systemic 
level would also affect the work of schools. These effects would not be 
revealed by considering dlffei^ences between schools as most schools in a system 
' Lou Id have been affected similarly, v " ' 

,, In order that these system-wi'de effects are hot neglected a study of the 

impact of the Program on school systems ha5-been made. An additional aspect, 
of such a study was that it could examine .anj^ policy differences in Education 
Departments which were, operating under the sap policy guidelines. - 

A Review of the Framework 

From the statements of intentioti, alleged outcomes,, and criticisms of .the' 
Science Facilities Program a number of questions about its., impact were' devised. 
They .are .summari2»^d in Appendix -A. These questions have been written as they 
arise and no attempt has been made at this stage to considef the inter-'action 
between the .issues involved. It was not possible to report on all of these > 
issues in this. report. Some, particularly those concerned with students' ^ 
achievements and attitude, will be the. subject of subsequent reports'. This ' 
Report, concentrates upon those questions concerned with the way. science is 
studied and taught in schools. It ,is in that area'' that" bne'migTit expect to 
observe the more inunediate changes wrought by the improvement of facilities. ' 

* . ' 

Studies Related to the Provision of Science Facilities . A Review 

Englehardt (19665 considered that the terra -facility- was often wrongly used. ' 
•Facility was too often used as a synonym for teaching spac^. He argued that 
a teachin-g Space only became a facility when it was equipped with apparatus 
and occupied by teachers. Usage of the term facility during the period of 
the Science Facilities Program has suggested that it would be more appropriate . 
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if facilities were taken to include the material resources -for teaching science; 
In addition theprovision o^|anfcillary staff has been considered as an.aspect 
related to science facilitjifs.- 

Published articles abqit science facilities- form two groups -. descriptive 
and analytic' Descriptiv^iSUidies include those which assess or recommend 
standards for school science facilities. "Frequently they liave been limited . 
to, the provision and design of rooms! Their purpose was. immediate and,Rrac- • 
tical : ,tq influence the. Jiype of science rooms provided in schools. .Some of 
ihese aivticles were also. 'interpretative.- Proposed designs were based on an 
'as.sessmeat of an existing or desired curriculum or teaching method. Connections 
between fkcilities and the "teaching process were assumed but not investigated. 

' In the second group are the analytic studies. These studies attempted 
to examine systematically the possible effects of varying standards and types 
of provision of science facilities. Various aspects. of science facilities 
were treated as independent variables. The outcomes investigated were diverse, 
ranging from facets ^of teaching style .through achievement, to ^spocts of 
attitudes and interest. This second group of studies is small in number 
suggesting a rather neglected area of work. ^' 

The Pro>?ision and Design of Science Rooms 

In Britain the Industrial Fund for the Advancement- of Scientific Education " 
in Schools stimulated reconsideration of what constituted ;ippropriatc science 
facilities. Because of its financial contribution to the building of science 
facilities its standards were widely accepted. The brochures it published 
proved a source of guidance for those planning science facilities (Industrial 
Fund.- 1957a. 1957b).. The standards it adopted for i ts own bui Idings reflected 
an awareness of the central role of the laboratory in modern science teaching. 
The design of sci^ce facilities in Britain -has gained more recent stimu- 
■ lation from the Oxford Project (Department of Education and Science . 1967) . 
In Australia the Commonwealth, Standards ; Cdmmi ttce was strongly influenced by 
these standards. The Industrial Fund had addressed itself to the number of 
rooms, size of rooms, specialization of rooms, ancillary services and design. 
(Savage, 1958). " Of particular importance was the principle that a science 
• room ought to have a number of 'fallow periods', being vacant, for between one 
■ thira'and one quarter of thefteaching time. Th6 suggestion became the policy 
of the Science Teachers' A^sociaH'ons (The Four Associations. 1960.1 
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This development in Britain paralleled principles enunciated in the 
^United States. Johnson (1956 14) recommended that science rooms in United 
States schools should not be used more than 70 percent of the available 
teaching time. The National Science Teachers ' Association '(1970) adopted the 
principle of fallow periods but with a maximum usage rate of 80 percent. When 
the Commonwealth Standards "Committee urged a standard 75 percent utilization ' 
it was within the mainstream of overseas patterns. 

A number of publications from the United States made general recommen- 
dations about the type of science facilities which would suit the new curri- 
cula introduced during the sixties (Arkansas Department of Education, 1966; 
•California Department of ^Education, 1964; ;rj^rtin, 1960; Mississippi Depart- 
ment of Education, 1966; Schlessinger / 1965), The common theme was the 
central role of experimental work in the new' curricula and the need ;for ' 
flexible classroom-laboratories for teaching." This intention was consistent. ^ 
with the orientation of the Commonwealth Standards Committee toward dual purpose 
science rooms. . A review of science facilities (Baas,. 1975) considered this 
trend to flexible multi-functional science rooms to be a feature of develop- 
ments in science room design. It was, in his view, evidence of * 

a primary concern for individual student's 
involvement in the methodologies and re- 
sults of the scientific process.. 

(Baas, 1975 : 3) ' ' 

Baas' view received support from a study by Novak (1972) . In that study • 
of exemplary facilities an evolving pattern was detected. The chain of 
evolution was from separate lecture and laboratory * space with massive 'fixed 
furniture, through integrated classroom laboratories to flexible open space 
provisions. As the author concedes the result could perhaps have been partly 
influenced by the tacit assumptions made when selecting exemplary schools 
(Novak, 1972 : 22). However. his general assessment of trends in this area ' 
does match those of other observers such as Bans , ( 19 75) In addition to. 
elucidating an Evolving pattern in the nature of science facilities Novak (1972) 
made an attempt to: link this pattern with concomitant developments in curri- 
cula, educational techno log^y and teaching roles. The nu^ure of the study ' 
precluded the empirical testing of these, hypothesized links. 

■ ' . ■ ■ ' . " ' • -J ' '' ■ 

Articles concerned with science facilities m other- countries follow a 
^^=*^ . *" i~) 

simi lifv^^prbach . The Ontario Department of education (1968) in a publica- 
tion on^ thV" ^lesign of science facilities ar>gued for maximum flexibility. 



The purpose, it said, was to permit various. methods of operation in rooms 
which could be adjusted to the personal preferences of. teachers and changing 
requirements in organization, curricula and methods. Laboratories, it said, 
should also be multifunctional in that they should allow effectivef teaching 
in different sciences. One issue of the AustralianScicncc Teachers Journal 
<1974) was devoted to> changes in science facilities. In that issue contri- 
butors from New South Wales {Turner , 1974) , Victoria CHall'. 1974), Queensland 
(Robins. 1974), Western AustraliafBet j eman , -. 1974) and Tasmania (Fish, 1974) 
described the most recent develo^lrTTf in. science room design in the Australian 
.States. A common emphasis was on the mo?e -.flexible designs which had been 
developed to suit modern science curricula. 'Articles by Fish C1974) and 
Betjeman 01974) expliciUy related the design changes which had tfceurred 
in response to /the perceived needs of modern science -curricula. Prosser and 
Woolley (1974) discussed the architectural ramifications of science facilities 
intended for an open plap. school . The book let^ublished by the Commonwealth 
Standards Committee (1964, 1973) also. show .a t?end to more flexible designs. 
'The most flexible designs appeai;ed in a suppl^Stnent pvlblished near. the end of 
their -period, of work (Commonwealth Standards committee, 1975). It is inter- 
estfing to note that when one member of that Committee reviewed its work 
■ attention was concentrated on the development of flexible designs (Field 1974) 
A difficulty with' the commonly recurring theme of greater flexibility^ 
is that different meanings were attached t(?^ it. In some places just one of 
the possible interpretations was intended .while in others it seemed to in- 
clude several simultaneously. 

1 It could refer to 'a room in which the basic furniture can be quickly and 
easily rearranged for a given lesson or during a lesson. In this sense 
the terra versatility.wouldseem/appropriate.v . i . 
. 2 'sometimes theterm flexibility was applied to rooms where accommodation 
arrangements can be altered- to suit the preference of teachers or 
course requirements. Sihc.emost buildings last longer than the courses 
for which they were intended this is an important attribute. Rooms 
■ with the. capacity for such substantial alteration could be considered 

adaptable. 

3 Rooms which were designed for the teaching of more than one. science sub- 
discipline were sometimes called flexible.. More appropriately they, should 
be called mit^functional . . " 

4 Rooms designed for particulaii requirements of science courses which em- 
phasize -group discussion and/or individual progression were called flex- 
ible. Often this 'iias a misuse of the term for they were unsuited to any 
other course. ' • ^ . 
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While flexibility was often mentioned its usefulness as a concept, 
either in description or specification, is limited by 1;^he fact that it en- 
compassed such a variety of meanings. 

The Effects of Science Facilities on the Teaching Process ■ , 

•It has been noted that the potential relationship between the provision of 
science facilities and the leaching of science was usually expressed in terms 
of providing suitable facilities for a new curriculum. Englehardt (1966) ex- 
plored the possi^e influences which 'the nature of science pooms could have 
upon teaching practices. Two means of influence were distinguished. Firstly, 
the provision of suitable science rooms could remove a barrier to certain 
activities. . In this .sense rooms were a potentially limiting factor. Secondly, 
the presence of suitable rooms may suggest the possibility of new activities. 
Hence the notion of * suggestive space* was advanced. It was conceded that in 
practice it may be hard to isolate each means of influence. Yet the argument 
served the valuable purpose of visualizing facilities as exerting more than a 
limiting influence. « 

Several articles considered facilities as possible limitations on certain 
sorts of practical work , (Dark and Squires, 1975; Robertson, 1962). Kerr (1964 
73) produced evidence that, in English schools, insufficient laboratory facil- 
ities, over-use of laboratories, a shortage of qualified teachers, lack of • 
assistance and large classes impaired the effectiveness of laboratory work. 
Kelly and Monger (1974a, 1974b) reported an evaluation of Nuffield 0-Level 
Biolog'^ course materials. They (Kelly and Monger, 19^74b :| ^ ^5) drew attention 
to apparent inconsistencies between the objectives and cont*tit-of the course, 
teachers' understanding of those objectives and content,, and the actual conduct 
of the 'course. Among' reasons for these inconsistencies, they postulated that 
Tack of facilities may have influenced the way the course was conducted. In 
an evaluation of the Nuffield A level Biological Science Project lack of 
facilities wks cited as a factor which could h^ve influenced 'the decision to 
adopt the course (Kelly and Nicodemus, 1973) but not the achievement of 
students ^Keily, 1972).. Brown (1977) reported that teachers in schools with 
poor science facilities viewed the Scottish Integrated Science Scheme less 
favourably than those with good facilities., , ' 

In an exploratory paper Englehardt (1966) had argued that the t>'pe of 
room provided could have a suggestive influence, as well as a limiting in- 
fluence, upon the teaching of science. In addition, he developed a pro- 
cedural planning model which related goals, methods and ^cilities . This 



model incorporated a number of basic determinants of educational specifics- • 
tions: the pattern of science teaching. in the school, the number of students 
in"each space, the services required'and the location in relation to the 
school. In the empirical study which followed, Englehardt (1968) investigated 
a number of aspect's of the relationships between characteristics of science 
rooms and^ science teaching .methods . Nearly 500 teachers in 59 schools in the 
New England States of the USA were interviewed. Their responses to questions 
about teaching practices., were related to Englehardt 's observations of 
characteristics of the "rooms in which they taught. His results were illumina- 
ting for some characteristics of the architectural space were found to'be 
significantly associated with teaching practices. It was found that class- 
room laboratories were significantly associated with the use of 'enquiry 
methods' in science laboratory work especially when the teachers Tiad adequate 
preparation time, easy access to the laboratory area and taught mainly in ojie 
room each. Other significant associations were reported between, suitable 
sinks and the frequency of laboratory work in Biology and €arth Sciences, 
the provision of individual laboratory space and the frequency of individual 
projects, and the proximity of the library and the use of library assignments . 
It needs to be remembered that information about the practices which teachers^ 
followed was d^^i^from interviews with the teachers, with the possibility 
that the answers may\ave been biased. Other features also suggest that the 
findings should be tr^ted with caution. Some of the spatial variables may 
have been assJcirf^th other attributes of the school which were not 
'specified. Mbreo/er the possibility ex;sts that teachers were attracted to 
schools whi/h hai the facilities they sought. Englehardt assumed that 
.teachers ^re influenced by the facilities which were at the school. -However, 
despite these cauticJ?^, the proposition that facilities do influence teach- 
ing methods was an assumption of the Program under review and will need 
examination . 

Assuming that Englehardt's (1968) results were not just the results of" 
the operation of some unmeasured personality variables there are two possible 
explanations of'.his positive results. Firstly, his examination of spatial ' 
influences included^consideratibn of the presence of necessary features. It 
was not restricted to design differences. Secondly, by conducting the in- 
vestigation.'within.a specific context, science, it was possible to choose 
dependent variables which were most likely to be influenced by the presence 
or arrangement of facilities. However it should be noted that Englehardt's 
(1968) study suggested an association between facilities and certain teacher 



practices rather than causation. Alternatives to the postulate that 
facilities influence teaching practices exist. Dawson (1964) suggested that 
new curricula such as BSCS Biology influeuced the science facilities in 
schools. In addition it is possible that good teachers might exert great * 
efforts to secure good facilities in their schools. 

Teaching Methods in Areas other than Science . v ^ 

Outside the specific context of teaching science there have been studies 
of the effects of facilities on teaching. Many of the examinations c^f bpeii 
educati^ hWve not been able^to separate 'open education philosophies' frorii 
•open space design* because the. schools were built for that purpose " * .. 
(Lovegrove, 1974, 1975). In the Australian Open Area Schools Project an 
attempt was made to -look specifically at the effect of architecture on teach- 
ing. ^Fitzpatrick and Angus (1974) described some of the beliefs' of teachers 
in open plan schools. In general those teachers^ felt uncertain of what 
changes in behaviour were expected of them. An obser^jption study (Angus, 
Evans, and Parkin, 1975) suggested that school design was not a factor which 
could explain many differences in the nature and frequency of interaction 
between pupils and teachers\ Architectural features did not seem to be a 
decisive influence on styles of teaching. This conclusion^ consistent 
with those similar studies reviewed by Angus et al (1975).^ J\n ii^terpretive 
comment was made that the differences in the conditions epe^r^enced by 
students in open plan and conventional schools were less pronounced than 
might be imagined. Jmprovized modifications in many open plan schools 
resulted in teachers working in effectively self contained a 



Drew (1971) reviewed a number of studies of the^^sycTioloiical' and 
behavioural effects of the physical environmeni,j Several ofi^^sV st^^ 
in diverse contexts suggested effects other, tj^|ti^tU 
restraint. However there were also a numbei^ Ij^f^ Ct|djg^^ 
inconclusive. Drew T1971) concluded that ^e^pit^^Ji^r^ 
manipulation of the physical environment might-:;pr^^^^^ 
patterns, the mechanisms of these changes had; nptv bfe>n' .e^ 
comments have not, yet been extended by" studied 



The Effect of Science Fac ilities on AcnxCvemenL 
one expectation of the p'rovision of science facilities ^'^^ ^''^^ .''^'''l^^^ 
would better understand the science they studied. This understanding sh uld 
be reflected in various measures of achievement. Studies of the effec 
science facilities on the Achievement of students for. a subset o^^^ , 
: school effects in general. In a review of school effects on educational 
achievement Guthrie C197(J) grouped school factors related to performance n 
th. categories; school f^cilit-i^s. teacher chara^eristics instructional . 
materials and student environment. There- are disparities between studies . 

in the extent to ,hich they suggest schools contribute to the educational 

.achievement- of- students. These differences arise because different aspects 
6f achievement are used. diff<5rent populations are studi^. different 
.ethods are used to collect data, and different methods of analysis are em- 
employed. Since the publication of a study by Coleman C1966) the view has 
been widejy accepted that schools do not greatly influence the educational 
achievement of their pupUs. Cnn of the reason for this may be that , 
measures of school resourc and learning conditions have been school ^ 
variables, "within a school there is often much variation between classes in 
access to resources and in the learning conditions they experience as well 
:as in initial ability CRoss., 1976 : 4^ • Were studies of school effects to 
use the class as the unit of analysis rather than the school the effects might 
be found to be stronger. . ' . 

in general, studies using a measure of . educational achievement involving 
• a large component of verbal or literary skill attribute less influence to 
^^:>sch^C?actors than do these' studies of achievement in Science or Mathematics. 
-^%e:-MS^upted study by Coleman C1966). for example .. used a t.st . of . reading 
•^.i^ crUe^di^^^e^sure and- suggested schools had little impact on educational 
a£e^pmen^€iii#feiies reviewed by Guthrie (1970) which used tests of 
■'i . .. 'r^::-l,:<7jiy^'^^^y':' i I = nTniina . have suggested son 



phe^^M^ip^-bility. science laboratory facilities. bOilding age. 
temporal:^!^^^^!!^"^^ classrooms per 1000 students. At 

'■'iekst lsM^M^^se features were scfiool facilities though the possibility 
cannot be dismissed t,hat they were manifestations of unmeasured dimensions. 
Peaker-C1967^ studied English' Primary school children and suggested that two 
thirds of the variation in reading comprehension could be accounted for by . 
three factors'. In order of importance these were; parental, attitudes, home 



circumstances V and attributes of schools or teachers. Guthrie (1970) makes 
the useful point that 

Presumably schools are established to instruct 
: > students in moderately well defined subject matter " 

"ft . areas,, not to increase some quality as amorphous x 

as ^verbal ability. - 

* (Guthrie, 1970 ; 38) ' 

In^st;idies of science achievement it seems that school .effects are more 

strongly correlated to outcomes than is the case in other disciplines (Dyer, . 

1968). This is shown in the results of the lEA studies of Educational' 

^ ■ 

Achievement (Purves and LeVine, 1975 : 23-30), in particular in the results 
of some of the multiple ^egression analyses in that study. Learning conditions 
made some contribution to the variance in science achievement in most countries 
The contribution was greater when there was less variation in home background, 
as in Sweden^ or when learning conditions did not parallel home background as 
in. England. Keeves (1972 : 220), in a study of students in the first -year of 
secondary school, reported that the number of science periods in a laboratory 
^•Wa*SiLassociated with higher science achievement. Shaycoft (1967) in a 
•^.tfiigitudinal study of students, from grade 9 to grade 12 showed gains in scores 
in most subject areas as well as variations in those gains between schools. * 
She concluded that school programs did contribute to educational, performance 
on these achievement tests. However, no measures of such factors as staff 
quality, resource availability or facility adequacy were included. 

■ Two most interesting studies extended the lEA Science Achievement - 
analysis. Owen (1975) and Wilson (1975) made use of the Population IV 
(Year 12) and Population 11 (14 year-old) data respectively for Victoria. 
^Both studies were designed to identify school factors ' which affected the / . 
performance of students in science. Using Dyer's (1969) model a predicted 
school science score, based on 'home background V and *sex bias* of the school,- 
was calculated and compared with the actual score obtained by averaging the 
scores of each student in. the sample. Two' groups of schools were then 
identified; one group which performed better than expected and the other which 
h^d not performed as well as would have been predicted. A comparison of the 
two groups of schools was made so that some factors affecting performance might 
be identified. Wilson found greater differences in facilities betw^i^above 
and below expectation schools among the 14 year-old sample than did Ov^en among 
the Year 12 sample. 
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. The accommodation and facilities available for science, ^ 
also appeared to be related to the level of achieve- 
ment of the students in a school. In those schools 
where students achieved less well than was predicted 
from their sex and home background, the accommodation 
for science was inadequate. Many of these schools. 
' reported that there were* not enough classrooms and 
. that makeshift arrangements were necessary to accommo- 
date some lessons, tnat nany science classes were held 
out of laboratories, that non-science lessons were 
held in laboratories and that the laboratories were 
rarely vacant during the day to enable adequate 

- preparation of the 'rooms for science lessons. . - 

^. ^ ^ilson, 1975 : 39) 

Owen (1975) did not find such d^ifferences between the standard' of facilities 

in 'above' and 'below expectation' schools in the Year 12 sample. It seems 

as if the different results of these two studies could reflect the different 

age groups studied. Two possible explanations could be posfulated for this 

difference. One is that good science facilities are more important to the 

achievement of younger students than those in the final year of secondary 

school. . The alternative is that the results reflect^ the greater variation 

in facilities available to younger students. The report of the study of 

schools in the I4' year-old sample also commented on the effect of facilities 

upon some teaching practices.- . . 

Few clear rclationsTiLps~havc"cmergcd-tn this study 
concerning practical work-. Teachers in the 'above; * " ^ 
expectation' and 'below expectation' schools did • 
* not display marked differences, in opinion concerning . 
tho^importance of such work. However, the facilities 
fo5nd in the 'below expectation' schools suggested 
that, at the. junior levels in particular, the type of 
practical-'cxcrcisc possible was very limited and in 
these schpols students were unable to do effective 
work. Because of the recent trend in Victoria awfiy 
from teacher oriented science lessons to those based 
on the individual student's practical experience, it 
is important that the effects of such methods are 
known. A study which carefully documents the amount 
and type of practical work done with different kinds 
V . of facilities and the relationship between the type 

'of facilities provided and achievement in junior 
. science, is greatly needed. 

■ (Wilson, 1975 : 45) 

Science Facilities and Interest in Science 
; Many of the early statements abou^. the Science^ Faci lities Proj cct. implied 
that with better school facilities more, students would become interested 
science and would be encouraged to follow scientific careers. Most publi 
tions abcut science enrolments have been concerned: to document trends and 

* 5n • 
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interpret them in terms of broad societal changes Ct)ainton , 1968; Fensham, 
1970; .Lee Dow, 1971; Stranks , J969) . Broad societal changes are sometimes 
seen in the status accorded science within schools (fensham, 1970;). It is 
rare for enrolment patterns to be considered in relation to school attributes 
as specific as the level of facilities. Taylor, Christie and Platts (1973') 
made one study of factors relating to the choice of science among able fourth 
year secondary school pupils in England. They reported that boys other than ^ 
those who were most able, who were taught in ^schools with good facilities/in^ 
early secondary school were more likely to opt for science. Understandably 
personal characteristics, school policy ^and teaching style contributed to the 
choice of discipline for further study. It is interesting that facilities were 
able to explain some four percent of the total variance or ten percent of the 
explained variance. The small sample and the imprecise measure of , the standard 
of facilitie^l^ which was based on /^impressions from inspectorsr-limited the 
degree to which the results could be generalized. In addition it is possible 
that»better .teachei*s tended to be in schools with better facilities. The 
measure of teaching style which was used did not assess the quality of teaching 
Notwithstanding this, the suggestion that school factors including facilities 
may influence subject choice is at least interesting/ ' 

In a review: of pupils attitudes tofscicncc Ormcrod and DSckworth • (1975) 
do not mention any studies, other than that of Taylor^ ct al (1975),' of the in- 
fluence of facilities upon attitudes or interests. They do indicate that the 
age range over whi'ch pupils interests in science seems to be-arouscd coincides 
with the late primary and early secondary school years. This is a conclusion 
^which has significant implications for the allocation of resources within 
schools. o 

A Plan for \the Evaluation 

General Considerations 

The relatively recent emphasis on the evaluation of wide-ranging social and 
educational programs h^s had repercussions on techniques of evaluation. In 
general the .techni^es which arc applied are now broader. Some of this has 
resulted from evaluators considering that, previously, too much attention had 
been paid to measurable changes in ^student behaviour but too. Tittle to educa- 
tional processes and problems* identified by schools. One development was 
to make greater use of observational data within the framework of flexible 
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research Resigns, and thus allow'unanticipated events to be taken into account 
(Stenhouse, 1975 .: 115). Nevertheless there are highly experienced evaluators . 
who argue for rather .tighter design and more rigorous data collection (Cooley 
and L^nes. 1976). Conflicting approaches to evaluation are now common. . 

'one attempt- at resolving. these conflicts was that proposed by.Sh.ldrake 
and Berry (1975) . They were ■concerned^ with the illuminative apprpch espoused 
by Parlett and Hamilton (1973) as well as more traditional methods of testxngy 

• They argued that both approaches had value for the higher education project • 
in which they were engaged. 

• • while recognizing the need to be reflective 

■"and interpretive we have also support-ed our 
views with empirical evidence where possible 

(Sheldrake ahd Berry, 1975:3) 

There was a recognition that crucial information was missed by a detached 
observer while the involved observer developed views and interpretations ■ . 
that .were partly a result of his own participation. In short the two 

• approaches were'needed to give a balanced evaluation. Sheldrake and Berry 
(19753 place the two approaches on a two dimensional grid of research style,, 
one dimension was concerned with whether the research was analytic orv 
descriptive while the other categorized the research method as involved or 
detached. In fact, these classifi^ions. are probably too simple. Evaluation 
methods are probably, multifaceted. ^ . 

Maling-Keepes (1977) has reviewed some of the features- of recent , 
evaluation studies with the intention of defining key characteristics 
through vhich they could be compared and examined . , She argued that the 
growing diversity in approach was partly attributable to two factors: the 
varied background of the evaluators and the diverse nature of the programs 
being evaluated. Concerning the nature of the programs she observed that few 
were short-term well-d'efined programs with specific^ goals. Most" were long- 
term programs for which goals were loosely specified, and sometimes implicit; 
and where the program varied over time. Maling-Keepes (1977) observes that 
• while the variety and volume of evaluations have multiplied, methods hav* 
• received little systematic attention. The key features proposed by Maling- . 
Keepes will help to systematize discussion of ' evaluative methods. An im- 
portant aspect Of the development of the™ was the fact that the methods of • 
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evaluation were always considered, in "^e context of the program being ' \ \ 
evaluated. Different methods suit different programs or, more precisely, 
•different methods are likely to be appropriate to different questions about 
any given program: - .. . . ^ 

Specific Considerations 

The Science Facilities . Program was an example of a program whii:h extended 
^ over a considerable time and which had global rather than specific objectives 
It. had been administered not centrally but federally through several Agencies 
Given these features it was similar to some of the programs Maling-Keepes ' 
(1977) regarded as having given rise to a diverse range of evaluation methods 
However, two constraints precluded certain approaches its evaluation. 
Firstly,, there were no systematic data which described the provision of 
science- facilities at, the time the Program commenced. Hence its .impact on . 
existing facilities was" difficult to assess. As an alternative it was 
decided to assess the contribution of the Program, to facilities being used ' 
^and to determine whether the provision of facilities in schools at the end 
of the Program were satisfactory : satisfactory being determined according 
to the Program's own standards. 

The sacond factor which* precluded certain approaches to evaluating the 
.Program was the time that the evaluation commenced. When the evaluation 
began the Program had finished. Hence the opportunity to study- the effect- 
upon a school of gaining new facilities under this Program did not exist. 
The absence of before and^after data on individual schools meant that use 
. had to be made of existing variations rin school facilities. Schools which 
had different standards of science ■ facilities could be chosen, aspects" of 
their science teaching studied and the relationships between the two invets- 
tigated. In this way it was hoped to explore possible effects of the standard 
of facilities on science teaching. However, the very effectiveness of the 
Science Facilities Program in removing cases.of extreme shortage did limit . 
the range pf the independent variable. 

I A third consideration was that rather- than embark upon a thorough 
^ Achievement and attitude testing program the results of the lEA^ study 
^>/ould be available. That extensive and thorough program: was conducted in' ' 

1970 at which time the Science Facilities Program was not complete. If 



5 .International Assoc^iation for the Evaluation of Educational Achievement' 
, [Comber § Keeves, 1973K ^ • 



the Program was effective grea.ter variatwns in the standard of facilities 
would have existed.between.schodlslthan in 1975. Some additional data about ; 
students in those samples were also available^ However ;in order to use the , 
data additional information was required; about the sciepte facilities in those 

schools. in 1970. - / * ■ 

•r: / 

Four Phases of the Evaluation . 

As a result of these considerations the evaluation ^f the Science Facilities 
Program was planned to include four phases. -These/were chosen to. relate to 
the three levels of impact oh- schools and the fourth level of indirect impact, 
through^ system-wide effects, oh schools. 

■ l". The first phase was a study of the«Cacilities foT^teaching science, in 
schools and the contribution of the Science-Facilities Program to 
• 'those facilities. It was planned to include such features as the 
r- availability and qual'lty ' of rooms , the availability of apparatus 'and 



the provision'of ancillary services. / 

The second phase was planned to be a stJdy of the ^e^ects of facilities 



on tl e teaching learning process. The /main part of it was intended to , 
be a series of visits to schools in wh'ich teachers would be interviewed 
students would complete a questionna^ and general observations macie. 
In addition .some survey data about ^eacher retention land some lEA data ; 
about teacher attijwdes was to tj^ used. - ■ „ 

3 T!^e third phase was. planned as a.;^tudy of some outcomes of science ■ 
education achievement, in, int/rcst in, and attitudes to science. - 

Data obtained in 1975 would b/used -'for enrolment ..patterns I EA 
data were to be reanalyzed conjunction with information about ; ^ 
facilities for the bulk of this phase. 

4 Finally, a study- of th/administration of the Program and its wider ^ 
impact on educational' systems was planned. To this end "it w*Srintended 
to examine. official records and to interview. a number, of pWe iiivolved 
with implementing/the Program.. 

Time and space X prevented much of the work uiidertaken in the third phase 
bein'g' reported in tWis volun^.. Thi3- study of , the influence of facilities on _ 
.student achfe^'emeipl/ in :and attitudes 'to science -^ill appear in a subsequent 



report. /' 



This additional data incljjded; . ' ^ -i^.^ lovn 

a^ fot tW Year 12 sample, the Higher .School Certificate results for -1970, 
aS S commonwealth Secondary Scholarship result two years earlier 
. (b) for t?e sample of 14 year-olds Jhe results on a Scienqfe test administered 



two years later. . . ^ 



CHAPTER THREE 



^ ' CONDUCTING THE EVALUATION 



This chapter- describes the way ,the plan, which was discussed in Chapter Two, 
was applied to .this evaluation'. For this plan to be implemented it. was 
neces^sary to define some .concepts more closely., to construct appropriate " 
indices, to devisq^ sampling procedures and to develop questionnaire and 
interview schedules. These procedures as they applied to both |he survey 
and the school visit phases are described. In addition the procedures*' followe 
in the survey, the school visits.^ and the visits to education departments are 
also descr4.bed, . . ^ 

.. ^ V * The Survey^of School facilities ' ; * 

* -■ , ■-" ■ ' • ,■■ ■ ' ' ■ . ■ ■ ' ' 
Th^ Sch ool Questionnaire 
' ' — '■ ' ■ i ' " 

As indicated in Chapter Two, the fitsf level at which the Scienc^ Facilities 
Program was to have an .impact was upon the science fac:ilities in schools- 
Information about facilities was not uniformly available from recotds for the 
schoc^s. .6£ everysystem. Nor was it .possible to visit the number of schools 
needed to give an accurate assessment of the provision of facilities. In 
order that an impxe's^s^ion of the present facilities could be obtained a 
questionnaire, to ^^completed by the teacher in charge of Science,' was ' 
developed. 

The questionnaire was intended to provide information to : . 
\ ' assesis the adequacy of the present provision of science facilities 
^ in Australian schools including, an estimation of theVcontribution 
■ of thie Science Facilities Program to those facilities,. ..C. 

•2 test some hypothesized relations between the standard of sc^.ence 
/ f^cili^.ies and such outcomes as teacher mobility, student eQrolment 
patterns Vnd teaching practices, and ■ ^' . 

•3 generate data to be used ^n the selection of schools - for case studies 
in which the impact 'o'f f^cilitiesj, on the'teaching process could be 
. examined further. :, . ' ^ 

.. •> Tbat part of the questionnairfe'Vhich was concierned ^ith present facilities 
? was so structured that information. was obtained about four facets of science 
bfacil'ities. The^aspeqts Considered were: ;. ° ' 



^1 ;h;'avaiilSility*of%ci,nc^^.oo™s in relation to the schools s.ienpe 
^/teaching'pr*,gra; ,^nd i^ plat>on.,o tt>e schp^^ 

2: • t^^^ality.ox^unctional 'ftlequacy^ roO^s in the school, 

i*5. ' the'k^ua^y pf tKe s^'upp'ly ^ ap*par*atus to the school, • 
' M ;u^er^of,supp<^t staf^f^ ^i«^Pe in relation to the school ^ 



'^^e iespon^est. .O^stions Ibou^^o^Fwere obtained: such a. way^that 
'it was possible t^associat. the dtta vth.t>. age and ^ource of finance for 
rSo . .nfor.^i«.^HW the^.se.o .^^h -^-::-^i::f ^ 

in addition to' details of the non-science roo^s used for- science. As certain 
te.s of apparatus'had p.oved^ontrVersial.^en supplied to the. government 
:rols^in two.States, school, were asKed. ab€v th. usefulness of those .terns . 
in comp-krison -to other iteas generally felt to bt. useful. 

A cop/of the school Questionnaire is included in Appendix B.- In 
developing the tria,. form three government schools in Vi-pria were^v.s.te . 
fto that discussions could be held' with senior science staf . A f r t tr al 
^or. was administered to eight government 'schools in that State whUe. he 
sLnd-and third trial fo^s We'.e used in a total of 29 schools. Of these . 
29 schools, .1-8 .were Vic^torian Government schools, three were Victorian . . 

atholic schools, five w.re Victorian Independent schooU, and ^^^^^^^^ 
three were Government schools fro. other States. Science co-ord.nators involve 
these trials .ere invited to —t upon and criticize the ^^-onna e , 
^^:Hilst ^ompletin^it.- In addilTio, copies of the questionnaire ° 
number -.f peopk concerned with science education in each State. As a reu t 
of this process a nU.ber .f questions were modified a.d so.e were eliminated, 
i i ular the checKUst or the functional adequacy of science ^.oms was 
oarfied. -The trial versions enabled some initial analyses to be performed to 
: obtdi. an indication of t|:range^ Of val^s on. and the discriminant power 
V of, several indices. " ' " ^. 'rj>ig|B&u ' * 

'"Science'.Roomlndicss * ■ . ' * , ' 

— indices of the provision of . science roo.s^as 

. cricial to. the assessment^- tl>e adequacy of provisions: Indices of room . 

availability and rtiom qualify w^re developed . . .. .5. ^ 
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The mofst important indices of rooi^ availability were those derived from 
the Commonwealth Standards Committee. When assessing the number of science 
rooms required by a school the main criterion adopted was that there should 
be a science room available for every science lesson held. Moreover the 
cdmraittee incorporated. the notion of fallow time in specifying . that each 
room- should be used for only 75 percent of the total teaching time. 

On this basis the number of science rooms required in a school is given 

by- ■ ■ • ■ •• . • • 

^ J. where ZP = the total number of science periods 

r 0.75 X T ' ^ ^^^^ 

' • = the number of teaching periods on 

. -which the timetable is based 

Hence the adequacy of the number of science rooms (Ql), or the science room 
availability, could be calculated as a percentage excess, or deficit if negative. 

^ (R-N) X 100 ^YiQ^Q .D = the* actual number of . 

N jf/f '-equipped- science rooms*. 

This index includes all available science rooms, whether they were demon- 
stration theatre,s^ 6r laboratories. However, the thrust of the Commonwealth 
Standards Committee, was to encourage the building of dual-purpose classroom 
laborat'ories. ^ In addition Englehardt (1968) certainly suggested that it was 
the availability of dual-purpose rooms which was influential in shaping 'the^ 
science teaching priorities in the school. Hence, an index basjpd only oh 
rooms . which were equipped for students to do experiments was developed CQ2). 
Thus: ' : * ^ ^ ■ 

r, (S-N) X 100 , c u £ • J ... 

Q2 = -^^ — ^ ^. — where S = the number of. rooms equipped 

N * for student experiments 

. 'J' . '. ■. ■ . • ■ •■ . 

The Western^ Australian Education Department adopted a similar approach 
to this but specified an ^5 percent usage, rate for rooms. Hence .on that 
criterion: • T 



rp 

0.85 x T 



07 

r. 



. / . .46. , ■ ' , ■ 

■ ■ ' : ■ , ■ ■ ' ' ■. . ■ \" 

• In the indices and room availability was based on the actual 
science teaching program of the school. .They therefore allow that different 
schools may have different science orientations and, though of similar en- • .-^ 
rolment, have different needs. However, these indices suffVr the disadvantage 
of .not taking account of the fact that/schools may have rediced their . science, 
program as a result'.of having a shortage of facilities. An \a Iter native approach 
is- to base the asseSsnient of the science rooms required uponVhe school's en- 
rolment. " Thus, every School of similkr size is treated as- ha\f^g a similar 
potential commitment, to science teaching. This approach was- in\eneral that • 
followed by most of the State education systems: Two .basic variants t^xisted^ 
within this approach depending on whether junior (up to Year 10) enrolments 
were treated differently from senior [Years 11 and 12) enrolments in assessing 
school needs. . 

Thus,. in the New South Wales State education system, assessments . of need 
were leased on feeven science rooms for a school of one thousancj^ pupils (CDE, 
File 68/2764). ^. • ^ . ■ 

Hence, N|. = 7 x,E ' - ' where E = total school enrolment 
1000 , . . 

• and ' ^-5 '"■ (R-?^J^ 

' Q4 = P where R = total science-rooms 

: ;■ ■ . ■ . \ r ^ - V ■ . .. 

In the Victorian State education system assessments were based on: 

\i) ' the> estimated average amount of science taken up to Year ten; 
' ■ (ii) the average retention of students to. Years 11 and 12; 

(ill) the average proportion^ of students. in Years ^"^'^^^ taking 
^' science subjects and the time commitment involved. (CDE, File 
■ . 71/5752) 

This gave an indication of the number of sciencp rooms nelded. 

• • = (E 2 X • (Y Z) ) ■ where H = total enrolment 

200 ■ Y = enrolment in. Year 11 

■ Z ■= enrolment in Ycar.'r2 ' 

Hence , q = " (H-N^) x 100 . , . / .V. 

■ ■ . N ■ • ■ ' ■ . . * ■ 

C ■ * 
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The South Australian Education Department based its estimates of science 
accommodation needs on two premises. One was that science rooms should be used 
for only:^5 of a possible 35. teaching periods each week. The other was that 
laboratories should be able to accommodate 30 to 35 students (CDE, Fi le 68/2764;) . 
The practical planning which followed from these, premises specified three 
science rooms (including one demonstration room) for schopls of 300 students,, 
and six science rooms for schools containing 600 students. Schools enrolling 
1000 students were entitled to two additional science rooms, while those with 
1300 students could claim four additional science rooms ^CDE, File 68/2764). 
On this basis it was possible to calculate the number' of science rooms required 
by, schools CNd) and the adequacy, of the actual provision./ 

0 - CR ' Nd) X 100 - 
• ^6 V Nd- . •• ■ 

-'.'In Queensland the basis for planning science accommodation was not as 
•clear. Until the mid-sixties planning was based on the provision of one Physics 
and one Chemistry laboratory for every 600 students CCDE, File" 68/2764) . From 
the mid-sixties onward a senior science blpck incorporating three laboratories 
' w£ts planned for schools with Year II and 12 students. In addition a schooPs 
requirement for laboratories for junior classes was basedon the enrolments in 
Years .eight, nine and ten. Up to 350 students entitled a school to two ^ 
laboratories, schools with 350 to 500 students were to have three laboratories 
while those schools with bet\^feen 500 and 900 students' were planned to have four 
junior laboratories. Very large schools were to be provided with proportion- 
ately more junior science rooms [CDE/File 68/2764). From these complex criteria 
it was possible to estimate, schools' requirements for science rooms (Ne) and 
hence the adequacy relative, to those requirements. 

' ' '- Np) X 10 0 . . 

^7 Ne • 

In Tasmania the pro^vision of science rooms in different High Schools was 
compared using the ratio of number of science rooms to the school enrolment. 
This suggested two.simple indices for comparing schools. One. was the number ' 
of science rooms per 1000 students. 
. I . , R X 10 00 

. ^1 " — 

The .other was the number of dual purpose rooms per 1000 students. ' 

= S X 1000 . " 



E . 

Of these various indices it was intended ta make most use of , Q^, L , 
and L^. They represented the. simplest measures of the two basic approaches 
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to school needs • science lessons and school enrolments. 

The quality or functional adequacy, of rooms was measured by means of 
The quality, ur tv,p <;rience co-ordinator was 

a-list'of important features of science rooms. The science c 

::::: ixri:z:z. , - o « « - p-;---: 

„ „ Th. SCO,. „ni,M.s„i.=d „o.s .hich -.re c™p.d „th I 

. „, „, .i.ctricity and ».«r, .nd poor .orking .nd 

rir:.:: ..r. u^. pro.d.d 

variations in work patterns, bince xne b<imc 

of funds and different ages. ^ - * 

■ • "^M... :..™at ion.ht,ine^ from a sa^^-^-^^^ 

.esponse.wouid bemore reiiabio .than that from a survey of all school whi^. 
ZZ at bes^e^pect-only a,..de;ate .at. of ^^^^ ^ ^l. 
schools was drawn for tKe.surve>. This reduced the "^^"^^^/ J 
and enabled resources t^' bV ditected to achievin.^ a ^ 
sampling could be random. non-respons.;.i^ us^ll>;;^t. random . 

The schools were chos.n from a sampling frame^^^ch listed all secondary 
scMuu Anc^trilia The frame was stratified 

■ ,.K00U,,Jth.r ...n sp.cia. - ~ = ,„„,,o„ (...ro- 
hv State 'system (Government, Catholic ana mucp 

by btate, i>/:>uc v , * crrhonls were erouped into 

— : ,::r:ri:':rr;.::;:c:oo. .i. 

ciih tifrata For example in victorici , • b 
r: 0 . .r sCoo... . s..P.. dr.™ .0 -t.„c.i™ ..s 

d ..t...n .o„-s,st...c ..d s.s.»i. C«.oac sc.oo.s. - ■ " 

J r nf rhe Deriod over which the bcience 

was not officially recognized for most of the peno 

Facilities Program operated. .• . . 

. • A fT-nn, the brochure published by the Commonwealth 
(Commonwealth of Australia. 1973^ ^ ^ ■. . 



60 



The selection of schools rrom the sampling frame was 'goVerI)'ed^bj^: th^^^^^ 
following criteria. ' ; ^ . ' - > V^-^ v ^ 

1 . The se 1 e ct ion shou Id be ran dom with in st rat i f i ed. ^rpMp ' / • • '•■ • 

2. The sample of schools should 'reflect the .various |:y^cs^;;D£' > r:. * 
school in the population. • ■ V^j '-.v^:^ • v 

3. In accord with the system, of /administration/of; the 

- Facilities Program sufficient schools shouM^ be.Yp^^^ 
each State. ; 

A simple random sample would not have been the best po^slb>?/,fp^',t^^ 
Firstly it would lack precision in. the representatioii^bf 
by giving each schooT an equal probability of select i,&ri'>vi"i^^ 

small, rural schools in relation to the population. 'WHicVi/'^tJ^^^^ * 

Accordingly a stratified probability* sample thps:§V • forV^^^ 
This stratification does not imply a great depar.ture>;6riofin/jr^^^ 
schools were still selected at random, by. a rand'omystafv^^^ ' 
method from each stratum. , It does, however, redUc^'the; s^an^ CMoseV 
and Ka It on, 1975 : 85) as a consequence of . each \5tr'at:L^^^^ 

resented in the sample..; The'^ sampling fw'a^ perfo'rined^^^^ had, 
a probability of selection pl^o^orivional tO' its sfTf.e-.^-;^^ whicJi'!. 
was used was the rtiimber of 14. year old^student^\at^^^ 

wa s uh i f or m 1 y ^ va i 1 abl e f o r a 1 1 ^sc ho^d 1 s an d ha s : t jiev' aivint ag,e Vo f '^b ^ j. n g 
fedatrively uncbntamindted by sych^ things *as sehoc^i ■J^ 

The basic probabjliiy'^samplfrs' were to coji't*a-in\S'() ^scife of New"^-~ 

South Wales, Victoria, Queens»lapd and South: AListira^,ia',^4.0.r Western 
Australia and Tasmania, \an^, 51; - ^1 schools aTi;^t:li4;^Ai;$^^ Territory. 
However, while such a sample wquld.be adequate. ■■i"6^^^^^^ it would 

contain too few npil/jgovernment - schools In spmeVsta^^^ estimate 
to be made for those scHopls; . .Therefcfe an p^^ the non- 

government, s6hool strata §uch that iii' any/State." the^^ 
Catholic ancf 15 Irtdepfendent schools'. ; To achieye-itihi^ 

was multiplied by an appropriate integral Va'^ This'tech- 

n iqu e e n ab 1 ed , the basic probal?i 1 i ty. s amp 1 e : to ■ b e; r^ td in ed; for ^na 1 y s e s where y 
weighting wc3u 1 d o V e - 1 o o ."c d mp j e x bu t p r b v i d d ; a ' di 3p t pp o r l: i on a t "e stratified' 
sample for between Vstrata': compa^iSQn^§•^ A detail^; is: 

contained in Appendix C.:' : -- - " » ' V '^^ -V^"' • * 
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Table 3.1 Questionnaires Returned from each S tate and School System 



State ' . 


Government 


Catholic 


* ~' 

Independent 


Total 






N 


% 


N 


. % 


N 


% . 


= - N 


%■ 


ACT 


12 


92 


4 ' 


80 


2 . 


67 


• 18 


86 


New South Wales 


38 ■ 


97- 


15 


88 


13 


93 


66 


94 


Victoria 


37 ; 


97 


15 


88 


15 


94 *; 


67 


94 


Queensland 


38 


100 


14 


88 


13 


93 


65 , 


96 


South Australia 


38 


97 


13 


100 


13 


100 


64 . 


98 


Western Australia 


31 


.100 


17 


100 


12 


92 


60 


98' 


Tasmania 


3 -6 V 


95 


11 


85 " ■ 


8 


89 


55, 


92 


Australia 


230 


^7 


89 . 


92 


76- 


93 


395 


95 



Notes' a Total number of questionnaires dispatched - 415 
b This figure includes 7 matriculation, colleges 



■ The seven Matriculation Co'tlleges of Tastonia were unique in enrolling 
only students in YearS 11 and 12 with no other government schools in' that 
State enrolling students in those years. To gain some understanding of the J 
provision of science facilities in those colleges a questionnaire was sent to. 
each of them. This was treated separately as an additional sample. 

Adminigtration of the Survey ., " \j. : 

.'Permissi'on was sought from the- Dii'cctofe-Generai- of Education in each 'State, 
and from the Chief Education Officer bf the Australian Capital Territory, to 
approach schools directly for the survey and subsequent stages 6f the. project. 
Permission was granted in each case. In each State the Director-General' , 
nominated, at ou/ invitation, a liaison officer for contact with schools. ... 

A brief statement about the evaluation was submitted for publication in 
the Science Teacftjers Association, journals in each State. This statement 

.mentioned in park;ular the proposed survey as the initial phase of the 
project... A statXentNabout the project was also included in the ASTA notes 
of the Australian ScUnce. Teachers Journal. 

In OctpbtSr a^^ter was sent to the Principal of every school in the • 
slilTii^Sng^STparticipation of that school and informing him that the 
•...project officer would soon' be communicating with the science co-ordinator. 
V' ln fact f'^ . letter forms ' were- u^ed depending on whether the school was a 
■^gOvei^ment or non- government school and whether the school had recently -taken 
\- part in another ACER study. 



51. 



Table 3.2 Number of Questionnaires Returned by State and Date 



State 


Questionnaires Retumeui Before 


Later 
Returns 


Non- 
Retui 


Nov 17 


Nov 24 Dec 1 


Dec 8 


Dec 15 


ACT 


. c 




3 ■ ■ 


1 


3 


3 . 


New ^m'l^h UJalAc 
iicw ouuuii- ndxes 


44 


6 -6 


2 . 


3 . 


. 5 • » 


4 


Victoria 


38 . ' 


8' . . 7 


6 


5 


3 


4 


Queensland 


38 


6 8 


10 . 


1 


2 


3 


South Australia 


44 


■ 7 , 4 ■ 




1 




1 


Western Australia 


41 


\ . 8 . ' 5 


3 ' ■ 


. 1 ' 


2 


1 


. Tasmania 


25* 


6. -\ 4 


5 


4 


.11 


5 


Australia 


235' 


A*4 . . 37 ' 


35 . 


16 ft' 


28 • 


\21 


Cumulative % 


56 


. 67 -76 • 


85 


88 


. 95 





The questionnaire was posted to science co-ordinators on 21 October 1975. 
It was accompanied by a letter explaining the project and requesting a reply 
by 14 November. A' stamped and. addressed. envelope for reply was included, 
^5|8^ther with a letter of endorsement from the ^President of the Australian 
Science Teachers Association. 

If no reply had. been received by 19 November a reminder letter was sent 
to the science co-ordinator . Two weeks before the end of the school year ^ . . 
if no reply had been received a second reminder letter was sent to the schoal 
and the Liaison Officer was asked to contact the school. Those schools w.hiirhv' 
had not replied by the last week of the school year wei;e either t^leph'^he^r. . 
Visited by the Project Officer direct. Copies of^he' lexers to schools haW 
been included in Appendix D. < 

As a result of ithis follow up procedure 95 percent of all questionnaires 
posted were returned. This compares favourably' with the return rates often 
reported for mail questionnaires (Oppenheim, 1966 34)-. Moreover the rate 
^6f return from ekch school system in .each State .was sufficiently high for the 
returns to be analysed with some confidence. The percentage returned for 
each school system and State, is shown in Tgible 3.1. The effect of the follow 
up procedure is shown in Table 3.2. Only 56 percent had replied by the due 
date, 76 percent by the date requested in the reminder letter and 95 percent 
by the end of the year. This roughly corresponds to the observation of Moser 
and Kalton (1975 266) that the same proportion of people sent questionnaires 
respond to each mailing. ' ' k; " 
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^'^'-^^''''^ .tionnaires were coded according to a prepared coding —1 ^ 
TViP returned questionnaires weic ^y^^ ^ j -.v^ * 

The retunicu h tv^^clo rards were then used to ^ 

g,„„.te an SPSS^ co.pufer d.ta t.U ^ 

created .e« pri.ary ..ri.bles fro. the questionnaire wliU 

To at. ..riab>es created b.:co.putation involving the pri»r. ■ 



analyses 



■ • ^ f 1^ .ub-files there being two sub-files for each 

The file consisted of 13 sub-tiies„ tnei & u,<.ic 

' . f^r the ACT In each State one sub->f ile consisted of the basic 

State and one for the ALl . in weighting 

• w ie ThP <;econd was a series of weights to be appn^ 

Of ™ contrib;iting to the .ithin. State weights 

.„....es n " each State. Hence by using the; appropriate 

it allo«ed tor tRe different statistics. . 

. lighting variah,es > the ^^^^^^^ 'riares us'ed have he.h ^ 

to estimate populat^^on parameterb. o - 

included in Appendix G. . 



The School Visits 



The Purpose of the Sc hool Visits . ^ • 

tie second. phase Of the evaluation a s..» ».her of schoois ;;!-?^- 
detailed ohservation and ana.se a -.irienn '^. ' 

-n.o niirnose was to examine and clarify the etrectb ui. g 

: en ac chapter T« dre. attention to the ciai. that the Science 

acilities Prograi had i.proved -the quality of science education . Two 

.r-'roaches .er, w-d. :::z:::r ^ » 

reTf::: : rodC^i::: 1:;:;;::, a„d.his loosel. structured approach 
intended to allo» the identification of conco.it.nt^ effect.s of good 
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statistical package for the", Social Sciences CNie et al . ^^^^^ , • 
The SPSS programs FRBQUBNCIBS CN.e et aV 1975 :. 194, and GROSSTABS . 
CNife et al, 1975 : 218) were used for, this. 
: Maling-I^^epes (1978) argues ^hat concomitant effects ^is^a^^ 

t9^?^lSu s^Srr unlr^c^u^teSe^F^S^ ^ eva luation 

oSI erri^Hi-iiii ^ ^^'y^r'' °' 



facilities. The other, complementary, approach was to systematically analyse ' 
differences in a?pects;of /the quality of science education' ahiong schools 
with" different standards of facilities. To dp this it was necessary to defljie- 
more specifically those changes which were expected to result from better 
facilities. . ; ' 



Selection of Schools . ' ' ^-r^. 

■ • • ■ . ■ ■ . ■ p 

The schools used for case study observations/were drawn from the sample- ^. 

'Mlreafly. involved in the questionnaire analysis. . Again it wis impoktot.b^ 
the sphools studied included a wide range of standards of /cience" facilities, ^ 

The Science Facilities Program had concluded when the evaluation was' 
conducted, therefore a 'before and after • study was not possible . ^ Schools^ 
were chosen for investigation using the- differences between types of ^schools ' 
revealed by the survey. The s.urvey data had demonstrated that^ important . 
■ variations in the a)^pi^bility of diial-pd^^ose sx:ience , rooms, existed .between 
schools* of different ty^. ' A. technique of clustering schools^ according 
to the extent .to which they were provided with science ^doms was used. The 
clusters f ormec^ were of ^schools which were most similar in the provision of 
science rooms. Then^at least one school. -from eacH^ of the clusters or terminal 
. groups was chosen; for study. From the larger groins more than one school was 
.c|psen. 'High', 'middle', and 'low' schools from each government school 
,||^tem (except" Tasmania)' as well as from the two clusters of , non-government 
^hools were included. Thirty schools, from all. States, were visited in the 
school study phase :- twenty- two were .government secondary schools ,*inGluding 
one Matriculation' College. Eight were non-government secondary schools. 

A copy of the letter sent to each school requesting permission to visit ' 
has been included, as Appendix D. Schools were most helpful in assisting to 
fit the activities for the visits iittb-'' the ti>me. available. 



S Though a few ichools which had recently acquired new suites of rooms were 
visited as a separate venture. 

To'L^^^'^T^'^''^ used the Automatic Interaction Detector (Sonquist and Morgan, 
1964). Its application to this problem has-been discussed elsewhere 
(Amley, 1976) . 



Teacher- Interview and School Observ ation Schedules , 

The reasons for including some relatively open methods of information. gathering ^ 
in this evaluation have already been discussed. ' From the information gathered 
in this way case study descriptions of each school were developed .. It was. .also., 
intended to draw generalizations and identify coton featt.res after grouping 
the ..case studies.. Therefore, it was considered necessary that comparable in- 
formation should be obtained from each school. This implied that cpmmon pro- 
cedures' be followed in schools, and that common themes be u"sed in interviews. 
As a res.ult a core of information which was comparable between schools was 
■obtained, in addition to observation and comment which was unique to each 
individual school. A sufficiently large number of schools was visited so . 
that each school visit could be considered in a wider context and so that 
some generalizations could.be inferred from the results, in these respects , 
the approach adopted had much in common.with that of Goodlad ai>d Klien (1974) 
in a study .of ' elementary^ schools . That study made use of visits to 67 
schools in the United States. Data was gathered from three sources: interviews 
with teachers, intervi^s with principals and observation of activities,. 
(Goodlad and Klieh, 1974 :. 34) . The interviews and the observations were 
structured around 12 rather broad categories^ so that the information gathered 
in different schools was comparable. By using this approach .the authors were 
able to suggest broad conclusions which could.be applied to elementary schools 
in the United States. ■ i ' 

. In each school which was visitec^the science co-ordinator, every teacher 
of Year 9 Science, the Principal and the laboratory staff, were interviewed. . 
For the interviews withthe science co-ordinator and the science teachers, 
■ a tape recorder was used; These interviews lasted about thirty minutes. A 
guide for these interviews which had been prepared during some trial visits 
•to schools-, was used. There were, therefore, common questions but digressions^ 
were invited so that the interview was not restricted to -the , guide . Inter- 
views with the school principal and the laboratory .taff were not recorded on. 
tape but each followed a predetermined pattern between schools. Less formal 
discussions with other science staff members and informal visits to classes, 
were also arranged. o j . 

7 The categories were; milieu, instructional activities, subject matter, 

' ':■ materials and equipment, involvement, interaction, inquiry, independence, . 
?curriculumbalance,curricular adaptation, expectancy, and statt 

■ utilization. " ■ - ■ 



Vvz-The guide for inj^ryiews wit'K. the >cience teachers was , constructed 
around ' the. fo J. lowing general issues.:" , * . 

1 . the tieachers' opinions of the facilities available/ ' 

2 the teacher?' opinions of aspects of the* facilities , ' ^ ^„ 
•■ : or theii; deployment which affect science teaching,' . ' 

3 "Che teachers'* -purposes in science teaching in relation • 
to. experimental work, * . - 

■ ■ . <3 ■ ■ ■ : 

. ■ ■4. the adequacy of the facilities available ■ for' preparation r 
; .. a:nd. -Study ,,. and - • • vv. 

. ;5 the importance of g'opd faci^ / , » 

teaching science, ' ' .. v. 

. The guide -for .interviews yith the .sci'enc.e co-ordinators centred upon 
some extensions of ■ ..issues to more, general poncerns: 

.r 1- the suitab^iidi[;y .6£ the facili't^ies fo't the 

\ Science departjfne'nt, v^'' .V/ ' ; 

2 the degree- to which the aVail'able facilities could be ~ . * 

.. . fiiliy utilized, . . " ■ : . 

^he priority given |o particular- areas in using facilities, 

*4..the science curricula of the schobi, their organization, 

; typ& and usage, - / . ' ^ 

. 5 the organization of .the scienc.e.'departmen * 

■ - .its memberSi and' '< ' '/ <• . ' , - ■ ■ 

. 6 . extra 'science; activities available: for Students i the > - . 

■ V /•_schdol\ . \ ^■.V.v^^V ^ , ■. . . ■ 

The use of. the ihtefviewv gui'ides^ ^ concerns of 

individuals being/discussedv They nre^ a base of common ground 

between the iriterviews. In addition; these' issues provided a guide to the 
observation's macie in the school' and; classrooms. A particularly detailed • 
analysis of, the schools actual facilities Was, made: 

The. Student Questionnaire , . 

'In developing the student quest ionnaire ' it was decided to focus attention upon ' 
Year 9 science teabhing. This decision was based upon a consideration oj^ . 
previous studies, by Owen il97S) and Wilson (1975). li^'.was inferred frpm these 
studies, that facilities^had a greater effect on junior ii^sjrience teaching than 
that in Year 11 and 12. In addition such a choice was^kely to achieve maximum 
variation -in the facilitie5 available to science classes.' v The survey results . 
suggested that in Years 7 to 10 there was greater variation-.in the" quality of 
.facilities used than in Years 11 and 13. Year 7 yias not partW the secondar^)^ 
school system in three States .a|rfd Year 10 students in some States were involved . 
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/ in assess..nt and .ode..tion. procedures . .ear S had ^ f — . ; 

being the first .ear of secondary schoo,. in thre. Stat,s whUe ear. 9 had the . 
■■ ' advantage of ' containing .ost 14 year-old "students about who, other science ^ 

data existed. . '. * - . > / 

■ . The ^ views of students we^ considered to be. of greatest: potential value^ . 
■• in prov.ding-infar.ation.aboUt^t.o,.ein possible effec^ts of science fac.nt.es , 

/ 1 1-hP Science classroom envirpniiient or . , . . 

/ • . classroom conditions as they iafluehCe learning; and ■ ^ ■ . . 

•• / 2 the nature of the science teaching and ^earning process or 
■\ / tHe tyje of activities receiving greatest, emphasis ,i>1 • , . .. 

■ ' science classes. /' ■ • r . 

. |^.^two dimensions corre^ond^o thAvo appi^che, -t, "-'^^nZ'^--^ 

■ I classroo. learning environment whio^. .e resident ified by Randhawa and C19J3) . 
, ^ t approach, tas based u^n -stu^^nt p^^.ti^ns .of ^^ir class.oo. environment 

^ thrC such instruments as th^^ea^hing Environment Wntpry - ^rson^^d ^ . 

■ WalbSg ^974^ while the othe/conc^n,rated pn the *tivi^t:i.s^ wh.ch ch.ra^t.r . 

y i d hi .las; through ^ Cl^ Activities Questionnaire. (Steele. H^se^d^ 

Kerins, 19.71^ In the p/nt study .each. 9^ these two ^dimensions formed ■ ■ _ 
separate sections of th/que.tionnaire^ which was developed. - , ^ • 

■ - ' Th6'Science Classroo /Environmcnf . \ ' / . ■ . 

,•: . * rivir-cn,- ,Lfiicb\c,=„cc „s:s.udio<, o„d the activities »P-0'=-' / 
te.cM„..ci,„c/. . Tb„e concept. si,..a to, bo i.po.t.px £ V 
ol „i*co ™o4 : inv.lve.e«, organization and st.™lat.on though v.r.etk., . 
■ :;iTi^'fon/;=pt pf*nvo!,»cnt occurs «.ny ti»s in docu.onts concerncd.with. > 

■ •the C0,.il-i.'. doIiWrations . Now science c.rticui. »bi.b o..«,d *«ng .th^ 
. i ties Z to be acco.~dated in- t»e.,.e,,scienc., ro»s. ,,Snch c»„.c„la 
•■ - „ „ :a^4.ph.sizin. ie.™i%.b„u.b':,b,t .i.ht «o cailed „„idod drsco^or^^^^ 

' .,Co»,oi,d.ItK ,of ..stiaa: 1976 ri5, .itb pupils,..«ively .n,o ,.d A o,n. , 

■■ ' -.X narticipatine in discussions , and contribu,inE to clas_s dejib- 

" experiments, parxicipauxiifc, . , , ' ^ • i-i^o pnviron- 

Yi ' -.rations. Even when th. toaOher dc.4nstrat« an aspect pf screncO, thelepviron 

'^•■S.,astobesuchJyan^ 

: 'i^nweuith o/«fi?Su., i.73,, ii), m co-ents ^d. about on. o.f .he be t 
* ■ cionco roo.s dosigned by the CoiVWee, one *e.bor referred to an arr^nge.ent 
V"'«.^! > Which achiCV(?ci. . "_' " ^' ■, ' ■; . . ■-■-^ ., ' | 

' a^more intimate setting.:, v^ith/the' ^^^"^'^^^^ ^^^^Uf,. 

■ .• :. ■ pupil-pupil and pupil-teacher discussion, (field, 1974 . .^6 ^ 
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Smith X1967 : 5) deplored t^e lack of- pupirptaqtical work 'in the first two 
years of ^secondary school' where practical • work/consisted abiiost; e^^^ of 
dembnsti:ations by the teacher witli f&w 'exp;^riments performed by^^th^ pupiL. ' 
During.the sixties the curricula used in science changed so Yfiat pupils weFe- 
more actively involved in science ' learning^,. • the Standards Committee- wi#ed 
to accommodate ..and facllit^atie t\is d^elopment.- ' ' ; . • • 

\ c Another concern of the Commonwealth St^nda^ds CommitteeT: was organisation-. 
Rpoms^ should be well organize^ places of work where s^tuO^ents coul,d conduct , * 
experiments effectively .with 'the necessary eauipwient y servij^T^ working 
benches* available and. ' ' ^ 
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*■ conveniently locate^ so that, thjs teacher [could] exer.ci'se , i 
effective supervision over the activities the (#lass. (Smith, 1975 : 1) 

The. design brochure CCdmmonwb^alth of Australia, 1973) prcduced by-^the^ 
Standards^ Committee gave considerable attention to ^th^ space^ requirement^, of 
a -room for orderly working, the storlge and ^distribution, arrangement, anf 
conditions which would be helpful to good management, 

. The third concern of the Committee was that science lessons should'^e ^ 
stimulating through the variety of m^hods \ised .Stimulation was s.een as 
coming through; both, provision for varied arid flexible instruction fnd pj^- • 
vision of a^wide^variety of stimulating materials in the room': In its final 
report the Committee stated that a science room should be suitable for ail 
kinds of activity including inter , a 1 ia ,^ demonstrations . pupil expe.rimejjts,*'* 
•^roup discussions, .films, or a mixture of activities at the ine time. (Common- 
Vfealth of Australia;. 1976 : 16i. Individual^ members of the committee stressed 
the same point .. .One member argued for the need to provide variety '.in .teaching^ 
.through , ■ . ^ . 

.: a' laboratory. . designed to. allow complete, flexibility in the ' 
■ ■ tylte or activity to be followed at any given time' in the one *' 

■ ■ : lesion. (Smith, 1967 : 6) . V ' . . ' , 

. . . . ■ ' • . .1 . ■* . " . ■ . 1 ■' ' ' . . , ■ ^' 

Another member of the Committee: (Field, 1974 :^35) in commenting on two of 

the best. examples of laboratories built .to its plans specifically drew 4; 

attention to thef different. possible arrangements of .furniture to suit the 

teaching method. Stimulation through a wide variety of teaching mat^ials,. 

was also impor|:ant.; One of the Committee expressed as iii's^ vie^of the^ichnes"s 

of the materials to be ^available 'irf a 'science room. ' W / 

; ■ It .should be^M exciting place' where interesting mod^^s, 'charts \ 

and books, rock>vand minerals, plant and animal, specimens and ^' . \ 
science apparatus^are displayed on the walls oiCin display ki' 
^cabinets. (Smith, 1967 :. 6) ; ' . It- *C . - 



As further evidence o£ i« desire to p'royide for varied' teaching the Common- " 
wealth Standards" Committee had agreed on the need for- such ancillary facilities 
as 'project rooms' and 'growing rooms'.^ CCommonwealth of Australia, 1976 : 13) 
W|j^fle a number of instruments have been developed to assess students' ' . 
Views, ot their classroom environment, most were considered inappropriate for 
this Study.^ Such instruments as the Learning Environment Inventory (Walberg, 
1969V 1975), thef Classroom. Climate Questionnaire CWalbdrg and Anderson, 1968) ' 
,,and the Science Classroom Inventory (Northfield, 1976). were more orientated 
to the social than the physical environment. The^e inventories'^ere based on 
a theoretical model. of the class as a social system enunciated by Getzels and ' 
.Thel^en (1960). . Consequently scales measuring "student views of "their science 
room environment were developed. " - . 

Concepts similar to those ^mentioned previously e^^lsted in studies of 
tea^^her.characteristios, te^icher behaviour and environmental press. In a 
^.stud'rof some six thousand teachers Ryans (1960) identrf ied-three patterns of 
* teacher behaviour, ' . ' . 

Pattern X warm, understanding, friendly versus ^ ' 

alopf, egocentric, restricted behavior . 
* Pattern 'Y. - i^e^pon^le[ businesslike, systematic,.; . " . ' 

••versuv^evasjLve, unplanned, slipshod, teacher ' ' 

, , " ■ behav/or . i 4 

i " ( ^ • . * • • • . ^ 

Pattern 2 - stimJlatijig, imaginative , surgent, versus > 
. '>\ . / aull^ XQutine, teacher behavior. 

. ^ ■ ' CRyans, 1960 : 382) "^^ - 

.V , Pattern Y.and Pattern 3.\seenied to b^c analogous to two of the concepts . - 
...discerned in the work of the ScicncoJ-ncM Hies -Conimittce: In a review ' ' 

investigating^teaching behavic^^r and student "achievement' Kosenshine- (1974) 
; saw Ryans' pattern Y as . ovcrlapp ing with both' goal di fected behaviour and 
orgaj«^ TlWfwfis mcj^de rati. And consistent association of these- 

X^riablesMHth higher -lit^Jent^ igfl : 100). ^- 

f^^^l^y^^^^*^- ii-process variable, W 

SlT^n Work Habits mid 0-dc^ » ''ar^h ich wa-;. similar to Pattern Y. * 



- Pattern 2 was ver:^ similar to the crassroom process variable^ which 
•Anthon>^(1967) called Stimulation. Anthdny* s measure of stimulation included 
assessing variety in mate rials, techniqi^es ind -feedback to'studeVts! 

« At the direction of ^the Minister funds wef'e not"^ made available for 

these ancillary^facilitie*, . - 

a . This was. definea-- as 'a process or force in the classroom which is v ^ 
^ pconsideredyjssentiaf for optimum educational achiev^Sent' (Anthony, 1967 • 167^ 

.. ■ .■ . \ ■ \ • \. • . . ,■ 



Wenshine .1971^ included these two variables .n the categ ry " .. 

using flexible or varied behaviour. Keeves C197i) also used a variable called 
•stimulation for ^earnin^g. which incorporated measures of the variety of • 
methods used by teachers in cl^iferpoms. " • 

Ryans' (1960) Pattern X did not quite correspond to the notiiin of - • -, 
involvement which was being sought. . A muc^cl'oser analogue was t^e secon 
process variable which Anthony (1967) related to achievement: ^^^y" 
• Lnt opportunities.- Keeves (1971) included two process .ariables^m.lar to^ 
rjs: Affiliation with Class and Interaction with Students. Wh^e they have 
sometmng in co^on with both Anthony's (1967) Self Involvement Opportunity 
'and Ryans (1960> Pattern X they do not correspond directly to the not.on 

involvement being studied. ; 

■ A- In the stated and implied intentions 

Hbnce. the three concepts discerned in the statea f 
~ I irh Standards^ Committee when designing rooms were also found . 

Q£.-the..Commonwealth Standards^Lommiii science room 

C studies of "teacher behaviour and classroom processes. sci , 

in studies o . , structured around the fol lowing , 

environment section -of the questionnaire was structure 

three major concepts. 

■ apparatus- and services when required. . 

. • .i, w^„a>,"u-,T-ietv - An' environmental analogue of Ryans 

' S; "rte-Tb'- ref'L^n the m,^^^ 

• (196?) aS Keeves (1971) to mean variety in materials and 

techniques of teaching. . . « . 

Activities in Learning Science 

T., principal ;ustifica«.„ tor building Ubor,t„ics in spools -jt su„ly ■ 
^ L students .„ t.„eb, ,bl. to conduct oxp„i.=„ts,. U .as there o e 
considered desirable to ascertain whetber students .njoyln, better f.c.Ut.es 
tban tbcir peers in other sihools would report different ^^.s 

■ science teaching which the, experienced. During the sixt.es and se.ent.es. ^ 
•increased importance w»s attacbed^^io providing, students With .first band, , 
- xperie.ee of^ the pheno.en. studied in sciencb, and to using .ct,..,.eswh.ch 

■ . c„tpo°ated. ele.ents of original investigation, ^ere is little „b^ *a, 

frst hand experience and original experience have beeo.e crucia ele.^n J . 
.odem scienee curricula (Lee^Pe,,. 1.7.;^«,.sa>^ andj.e, .96^. .ansa.. 1972,, 
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Science rooms built under the aegis. of the Australian Science Facilities 
Program were intended to acc^^odate and foster these teaching methods* This 
was evident in articles by Fish (1974) and Betjeman (1974) who were' involved 
in science room design in State systems of education. The intentions of the 
Commonwealth Standards Committee were also clear. Standards were set so that 
schools would have sufficient science rooms of suitable design to allow stijdent 
experimental work, as appropriate, • in any science l^esson. 



In many of the S5(llabuses- being introduced in 
different Australian states, the laboratory is 
assuming a new role. The teaching approach' 'in " 
the past has tended to be dogmatic, with the 
laboratory being used merely to reinforce work 
. ^ done- in the classroom and to develop experimental 

■ techniques. Often it has not been used a^ all for 
the junior classes. The laboratory has now^ become 
a priipary place of learning where the students 
make, observations and perform experiments for which 
the "results are not kjrtJwn in advance, and . thus 

* ■ experience adventure in the discdveries of. science. 
(Commonwealth of.. Australia, 1973 : 4) - 

It was stated by at least one member of the Committee that shortages of 
science rooms, apparatus and laboratory staff were principal impediments to 
the development of laboratory and activity-based science teaching (Smith, 196 > 
■ Through the Science Facilities Program it was intended that at least the fir^ 
two of these barriers would be reduced. - 

■ " - ' . . 
The development of instruments through w^ich students can report up c 

the emphases in the science teaching they experience hsk proved tcasingly 

-difficult. The lEA 'Description of Science Teaching' scales (Comber and 

Kecvcs, 1975) and further modifications of them by Coxhea«l (1974) and by 

Kelly (1976) were considered for possible use in this study. 

One of the two lEA scalcs was concerned with the emphasis upon 
■'laboratory work' as- opposed to 'tcxtbopk learning'. Tiie second* attemp,t£Jtl to 
assess the type of laboratory work: structured as opposed to unstructured. ' 
In the IeA study thp use of response.s to the scales had been distorted by -a ^ 
printing error in the instructions given to students.' As a result the 
rcliabiliti'es were . low (Pealccr, 1975' : ^195) . ' • - 

Coxhead and Whitfield (1975) challenged thtt theoretical- content of these 
. scales and argued that the assumption, that more practical" work me^nt" less 
te^^tbook use and the belief .that, more unstruc?ured experimental work implied 
less "structured experimental work were unSound. From these considerations 
Coixhead (1974) developed and used a modified form^f the lEA questionnaire. 



■ ■ Another approach to mo<4ifying the lEA scales was that used bV Kelly .(.1976) , . 

In this study the data collected in 1970 was used. A new factor ana-Vy^s- was;. _ ■ . 

conducted and the face validity of each item examined. - As a rgsulf two scales ... 

were proposed. One was described as ' learning science ^through exploration' 

•while the other was, called 'science teaching by appeal. :tO authority ^ ,■ 

■ The results of a trial questionnaire in Vi ctori an , schools prior ,ta. the ^ , • 

main study suggested that "the most promising approach was « use the items ; 

which had been used in-the initial JEA study.. Two changes were m.de^^^^^^^^^^^ 
format. A five point, rather than a three .point, response, key was used. . Jn •, 
addition to this, the instructions were modified so that a>ore specific mean-, ■ _^; 
iT^g was given to'each of the five categories. There was •insufficient: time to. , , 
try, this form prior to the main study. It .was hope* that^the pattern^ Which . ; 
Kelly (1976) had found in 1970 data would still be valid. ; ; . . : ; : 

The, three fa^TS^'^^i^emerged from the analysis of the/main study.; ; ' \ - 

■ were of direct rkvance' to rVs^ier^tr^i ties, Pro j ec^ resemble-d . ,. ' 
■the cbncepts of l2,ratory/work , enquiry learW. and textbook .learning ; . ; , ,. 
around which the &«/lEA scales were formed but did not,,|?sun,^ the same. 
bipolarity. Scales which were able to be formed from these^l^rpe factors 

had sufficiently good reliabilities to be used as measures of, class act^vxty,.^^^^ 

■ in science. The interpretation of the factors and hence, the 'atiir.il,utes .; , . 
assumed to be measured by the scales are listed as follows : ^. ; . 

E - Encouragement to Activity and Exploration ...^he.extentt^, ,,.|: . • ( 
which students are given encouragement to^ pa^tici-pate -irt^ .- . 
active science learning in and outside school. ^ ^ : -^^ ■^t:^ ^- ^. ^ 

T ^ Textual tithe degree '. to "which science teach.ing;is ..V; .,■.= _ ; ■ '■■^^^ 
- .■ based upoA textbooks.: ,. - ' f '..I., ' 

P Practicai;v:;/the.^emphasi:'s upon, practice -work ia-sjier^ v ; _ ; ■ 

■ ■ classes., . - ■■ - ' .: ■, .: : ,j 

Characteristics -b'f the St udent Questionnaire . [--r^-.^-^-:. ^ ; ; . , / 

in its finar"f6Vm. 'th^'student quest^ennaitawa^ad^ 
Year 9 students in -.29 Australian schocA^. :-/y.ci>y:9f.t^o,c^0^^ 
• is included:as Appendix E. Thev^lection .f. sc^o.J,s^^V..«^^ . 

■ discussed. .Within each school^hree or /pu^ Year ?.s.ienc^,c losses - 

■ at :.random 'so tha^ a tot.l c^^t.lOO^students fron, .each sch6ol .w^^^^ 
.Choosing. classes, seemed imptt^t:.)^ec&US^jnVny:.of^^5^^^ s.t^ied ,■ 

■■ ■ , -possibly more charac;^ig;^^f ; pi^ss^s: i|.a^bf^^ 
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'it possible to use the cl 



■ . 



65; 



Table 3,3 ' Factor" Analyyis^of 'Student .Questionnaire 
Views of' Science Classrooms ^Section A) 



Item:. 


Factor Loadings 


Item, Allocation 




-.ft • 


12; 3 . ' 




V Re j ected 



" 2 . 

' : 3:" 

; • : 10 

r 13 

.::22ir.-.- 



41 



•31 



'32 
•37 



•:>.S2:'>■^^: 

' •■ . "if .■ ■ '■ ■ '. 

■•.;-3S.'---:.^ 

:.'V V 49'. 

■■^/l2/ 36 : ■ 

74 ' 

■; >38v : "v' : • 
44; ■ • 30 



40 



36^- 



.49..' 



33 



.0 

^ o 
o 

0 



•: . :' >^..•■^''■■ "• <,"■•■ 



; o 

K a 
o 



■fi^atcefi^' 



.•*:^pte^X,' i tl)an.pi30':.afe -r^cbrded 'ind decimal points. 

: ;. S.^ ^ VV^ 0 .30 were iiicluded "in* a 



mm. 



• ^ . . • . ':B 6 £o r e -.ex ami n^^ e q ue s t i onn a i^: e its a 

'structure was;" anai>^s^^ of Section A, dealing with this' 

' c las s r 6 om e ny i f onm eiit-, • , cCnf ir med • the ba s i c, pss t rue t^ e found in the trials. 



three-factor solutibfi '^^^ the original intier- 

pretationr^ ^Jnyolveme^t^/^^^^ and' 'Stimulation through ^ 

. Y^Tifety. (VO .V four \i;t ems -;Ve^ But; ..it -was possible to form a seven- 

■■■.iteih. scale .to measure .e^^^^ jg^ects of the science room 

^/eTiyirpiiinfe^ht V ''"^^^ii" v-^'-"' V 1^ "^i- ^' ' 

..The 're salts' • • :. 
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Table 3.4 Factor Analysis of Stude nt Questionnaire 
> ' Views of Science Classrooms CSection B) 



Item 


Factor Loadings 


Item Allocation^. 

'» 






M — 

1 '2 .3 


E T P 


Rejected 



26* 






. 56. 


27 




54 




28 • 


44 . 






29 




50 




30 


35 ■ 






•31 






42 


32 


w 


. ' 58 




33 


45 






34 


40 




36 


35 




■ 4 b 




36 






59 


37 . . 


• 42 






38 




46 


55 


39 . 


39 






40 


43 






41 


39 






42 


34 






43 








44 






44 


45 




48 





o ^ 
0 



o 
o 
o 
o 



<» o 
o 



Percent 

Variance 15;'0 :.;,l'a^9 9.7 



Notes: a Onlyjlpadings greater than 0.50 are recorded and dbcinial points 

have^^^n drt>pped. ' . 

. ■ b ■ E = fncoura^^tont to Explore 

1 ^ TextuaJ: . 
P =. Practical 



A factor analysiV of responses to Section. B dealing with activities in 
learning science rovcalcd the presence of three factors: ^Encouragement to 
Explore (E) , Textual" (T) . and. Pract.Lcal CP) ■ The results of the factor _ 
analysis are shown, iri'lable- 3. 4 > The scales formed- were not completely 
independent of. each other. Two items, humbers 54 and 38, loaded-on more than 
•one factor.' Since, the nature'of the items suggested that this was a logical 
outcome the s'caieswere constructed with each of these items included in two 
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Table 34 5* Scale Statistics for" the Student Questiomiaire 
/ Views of Science Classrooms • 



Scale \ ■ ^ 




1 


U 




V 






T 




P 


liumber of Items ^ ♦ • 




7 


• 7 




7 . 




9 


6 




6 


Between Students :{N = 2991] 






















Reliability (Coefficient a) 


0, 


.59 


• a. 75 




.55 


0, 


.64 


0.66 


0. 


66 


Mean 


19, 




25.8 


19. 




24' 


. 1 


17. 7 


18, 


8 , . ■ 


Standard Deviation 


.4, 


,7 


5.7 


4, 


.6 . 


. 5, 


.3 


4.8 


4. 


4 


Between Classes (N = \^ 






















Reliability (Coefficient a) 


0, 


.82 


0. 89 


0, 


.68 


0, 


.73. 


0.84 


0. 


85 


Mean . . * 


19. 


5 


23.6 


18, 


,9 


24. 


3 


17. 7 


19. 


0 V 


Standard Deviation 


2. 


3 


3.3 


2. 


6 


2- 


6 


3.3 


■3. 


•* 

1 



Notes : -I = Involvement ' 

* 0 = Organization. 

V = Stimulartion through Variety 
E = Encouragement to Explore 
T = Textual y 
P = Practical 



10 ^ 
Reliabilities vyere calculated for each scale. in two ways. Firstly, 

the values using, the student responses were. calculate'd. Secondly , class means 

for each . item were computed far each of the 104 classes and the" reliability 

of each scale using class means was calculated. Reliabilities and other 

important statistics are>,j>resented. in. Table 3.5. The reliabilities were quite 

' 11' 

satisfactory for research purposes, especially since "classes rather than 
students were the units of analysis . A listing of the items forming each 
scale is presented in Appendix F. ■ . / 

Data Management ; / 

The student questionnaire wa5 administered to intact classes. Ap SPSS file 
of student responses to the. questionnaire was built and an examination made 
of the frequency-distributions for each item. The. . student responses were ; V 

10 The St>SS program RELIABILITY- was used (Nie et al, 1975) . 

XI Nunally (1967 : 226) suggests that for basic research reliabilities of 

.0.6 to 0.8-are adequate. . . . 

• *•■''• ■■ 
12 Using the program FREQUENCIES (Nie et al, 1975 : 194) 
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then aggregated^^to give a file of class mean responses to which was added 
to the facility vafiibles. from the oViginal survey data and facility variables 
from observations during the school visits. The facility variables wef^ . ^ 
both-school variables and class variables. Appendix G contains a list of the 
variables related to facilities which'vere added to the file, . ■ . , 

> ■ . Systemic Effects and Administration- ' - 

One of the purposes of the project as outlined in Chapter Two was to ..detect „.,. 
system wide effects of the Science Facilities Project and to study some'-v:,^ _ 
features of its administration. To this epd examinations of ■official recot%^ 
a series of interviews,, and the analysis of some other data"were used. 

The files of the Commonwealth Department "bf Education were inade available' 
for this project. In addition to providing information about policy develop- 
ment thest^ords contain detailed records of the administration of the ■ . , 
Program. In each Stat^ Education Department access to. records "relating W 
the administration of the Science Facilities ^Program was obtained. "A number 
of interviews was- held with people who could provide details about the function- . 
ing of the Program at both State- and, commonwealth level. Some additional data, 
gathered during the Program by Cohen^^ were also used . These data resulted 
' from an unpublished survey conducted for the Science T<5achers Association of , 
Victoria CSTAV) . This survey Was of teachers' reactions, to the Science , 
Facilities Program in that State, and to the items of apparatus which had • ^ 
been supplied. Survey, data collected by the ■Gditonbnwealth Department of 
^^Education:w^-^o.used_j:hese data were collected from. all non-government , 
schools in 1964, 1967 and 197(5. It included detailed information about the 
science facilities available in schools. The 1970 survey also included the 
opinions of school Principals about the effects of the Science Facilities Program 

• 13 Using the program AGGREGATE . (Nie et al, 1975 : 20^) ■ 
'l4 Using the' program ADD VARIABLES CNie et al, 1975 : 151) 

15 D. Cohen conducted. 'a survey for .STAV in 1967.^ Science t^^^^ , ■ . . 

•were asked about theit reactions to aspects of- the Science 
Facilities Program. Data from the survey were made available , 

to the Schools Commission for- this Project. . 
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CHAPTER FOUR 



"SYSTEMIC FEATURES OF THE SCIENCE FACILITIES Pr6gRAM 



General Organization 



Legislative Provision 



The legislation which enabled assistance to* be provided for school science 

'facilities was encibmpassed in five Acts of the Commonwealth Parliament. 

While, the-re existed a common intention in each there were some variations " ? 

which reflated the way iji which the Program was developing. All were 

devoid of detail concerning how assistance was to be. applied." 

' i " " ■ ■ ' " 

The initial' Act covered t^e financial year fron\ 1 July 1964; Contained 

within the one*; Bil 1 was provision for assistance to science facilities and " 

technical training. On subsequent Occasipris provision for assistance to 

science facilities was made in separate ;iegislation from that for technicals 

training? Smart »s (1975) interpretation of this feature of the. 1964 Act . 

was that it allowed the government to mollify critics of .the aid given to ' 

non-government schools. Of the combined sum ^the proportion given to such 

schools could be made tO' appear small. In subsequent years , ""even -when the 

Acts were separate, the pK)portion of total Commonwealth funds given to 

non-government schools was quoted. Of the purpose and means of application 

the :Act specified tittle; it merely stated the total amount of money to be • 

allocated to each State without any division between school systems and 

briefly stated the purpose for which'' the money was to be appUed. v / 

Gti5>' Payiiient. of an amount to a State under this ' • 
^'section is subject to the condition that the 
, ' amount will be applied by the State/ as - 

^- ajjproved by the Minister, ^for purposes in ~ - 
. . ^ ' • . - connection with laboratories and equipment, 
' ./ for use in the teaching of science in schools 

at the secondary level of education. 
" V . (Commonwealth of Australia*; PP* 1964) 



1 The 'States- Grants (Science Laboratories and Technical Trainingl Act 
196n, Act No. 50 of 1964. - ^ 

* • _ mi V • ,- 



Subsequent Acts in 19.65^ and 1968^ were similarly brief . . In two re- • _| 
spects they differed from the .initial legislation, f irstly, they were , , . 
specificaUy science laboratories Aif s and did not encompas's the field of / 
tech-nicartraining. Secondly, they covered triennia rather tten a. single , ; 
ye£r.„ The latter development, was important in that it enabled schools and ■. 
Stat^^Educatiqn Departments to plan more effectively. It is interesting to 
note that- Commonwealth Standards Committee recommended to the Minister in •. 
.1965 '^that' a continuing three year program, be imp'lemented (CDB, File^ 
64/8924); 'This would have been an advantage to schoojs and systems i" that 
they woiMd have been able .to plan three years ahead. The Act of 1967 , , , 
altered the schedule limiting payments to States for the remainder of t^e 
1965-68 triennium enabling .payments to non-government schools to.be doubled, 
'subsequently the 1968 and 1971 Acts incorporated the double rate to non- 
government schools. Because the quiifirennium from 1 July 1971 was to conclude 
.the Program,the Act^ which was' .passed by, Parliament in 1971 differed from 
. previous legislation. Rather more detail^ about, the way funds were to be . , 
allocated was provided. The limit, tt) be provided for Government. Gatholic ■ 
and Independent schools in each State was specified in .the schedule. , . 
This wa> because . allocations among the :total available for non-government 
schools were determined according to needs , known tci- the, Commonwealth: govern- 
ment at that time. Previously the allocations were ^determined by tWe Federal . 
Minister on the basis of demographic statistics. The Act, even provided that the 
amounts specif ied -for^ Catholic and Independent schools -oould be varied; by 
■ regulation, provided that the total non-government allocation wa>s unaltered, 

. and the total.sum for all schools remained the same,,^ ■ . . , 

The Allocation of Funds , ,■■ ' 1^ ■ ■ 

.ifS^^though the legislation covering the Wiod^°™^964-to 1571 presented ' 
'v^tiie^ti^c^ticms to each State .the primary division of funds. was adways be-. 
^y^^y^^'^'^^ and non-government schools. The basis for allocating funds 



2 'The States Grants. (Science, Laboratories^ Act 1965; Att No.40, of 1965, 

3 The States Grants (Science: Laboratories) Act 19-68, Act No.l2 of 1968,. 

4 The States Grants (Science . Laboratories) Act 1,967 / Act No'. 9 of 1967 . , 

The.States Grants (Science Laboratories) Act 1971. Act No. 65 of 1971. • 

6 .Smirt (1975 ::i82) suggests that such' detail was omitted from the early, 
legislation to avoid a possible- constitutional .challenge. . _ 



5 




;>',;; I;: 



icoiidJry pi|ils,:Ioitiallj,a per capita ' ' , > 
tatiooi^fter W the basis, clia^ '•^y 

' is,;--- ■„ 



^Wl tithe alkatlDiitttwQii States 



% for govcml schools the tiasij '. :"' 
tecaMthatflf'sccondarfenroWsi,' ; .' ' ;'• ■ 

J. Ihe basis.ol allotatiwis to schools lithin - ■ ''Z 
systwwfiBd, 

• ■ ; ' . ,•;■>; ■ B., ' ■ 

y for non-govewnt schools w each state .'■ : 
the sW;3vailable m divided bel«eiicatholic ' ' 



,'ertcot5i' 



' 5. '.Ihe'smavailatle'Ws dlshyrsedaccdiig 
' tstefrtor^Wttces. 



■■ i ^ftcrWIthclotal'siiaforw. ;.' ; ■ ■ 
' gow,rwiit,,schools«sdlstflhi)ied . 
■ 'to school! accordiBi),toi»oi)sJ(poyn'toti(l$t.. 



ERIC 



-70. 




to schools is summarized in Figure 4.1. In a meramrandum to Directors- 
^General of Education^ the initial basis of the airocation was esta6lish|^. 
' The total- amount' was firs^tu^.if ided between ^government and npn-government-- 
schools on the basis of (totat*^(5c^^^ That p6rt ion available 

Xo government schools was ^then.^dixidpd. be^^^ t° ^heir. / 

gross population. State authorities t^^ applied their allocation. to schools 
as. their own priorities 'deternjified: '"funds for non- government schools were 
similarly partitionefi between States in proportion^ to gross population. • 
Lch'^tate allocations were, determined for Catholic and- Independent' , 
^n. the basis of the secondary enrolments ia.each; Within the limits 
let'^t-he Coinmonwealth 'applied funds to -non-gove^nmentisch^ols using 




e.iiH- 'needs' furnished-by the Commonwealth Standards .Cptfcttee and 
ice. on priorities Which came fromN^e Advisory -Committees . 

' There were anomalie.s -in '-^his system- J^hich led to differences ifl the per- 
pupil, allocation between groups of schools.- The"se anomalies arose from : 



(a) 
(b) 

(c> 

\ 



variations between Sta.tes in the age structure of the 
population, . / . ' 

variations 4n' the. relative proportion of the school 
' population in non-governmec^ schQols, anil - ^ ^ 

fefferences in the Year .ajt^wh'lch secondary school 
commenced. 



The problems associated with .such dnomalies were raised by the Squth 
. Australian Government which argued that it would be better to first.divide 

funds between States on 'a population/basis ^ahdL then between school systems. ^ ; " 
within each State ^CCOe, Fi le' 64/ 1085) . 3niart"(1975 : 2U) records that the ' 
tasmapian Government.was dissatisfi'^M witB the basis for dllocation of funds. 
•■ As Tasmania had 3. 7 percent of the Australian^ school populati'^ but only 3.4 
. percent of the tmal population they argued for an allocation based on enrol - 

merxtsy It is pisible that constitutional- rest/lctions may -have prevented 
' the b^'^ing of allbca,tions entirely .on.school enrolments. ' . ^ 

■The system oiFall6cating funils -ifffs modified as, the-JProgram ■ developed: How-' 
•■ -ever, the main, modification had little to d'o with ,t<ic anoma-Ues abovje. From 
. :: J967 onwards the dssistance per 'student ' avai lable 'tl' non. government"-''^choo Is was 

' doiible .-that' for goVcmment. schpols . Very iW lc. explanation* was given for ■ 
v .'this JecisiOT save' the defence, cited in Ghaj^ter Two *that udvernment schbols 
" -'enjoyed other forms of. assistance from the Commonwealth government, .-Smarf. :. 



— ; :^ — r—. ■ . ■ " . K' . • ' ' 

7 The 'aicmoraricla to the 'Directors- General were identical though they set^ 
• out the.Conjmonwealth-'s inyression of .unci^rstaridings reached ,^.j.t(i each 



Minj^ster . CCDE , .Fi le 64/^1 7') 




y975) proposed the^'plausible . interprefation that the decision was' a result 
X)f an earlier government commitment. ^ The government had undertaken to < " 
meet eventually the full reasonable cost of- those laboratories which haS 
• been- partly assisted uii'der..tl)e Science Facilities Progl^am. In some groups 
o^^schools the poliQy followed had resulted in providing some as^istarice to as 
projects as possible, Consequently, the Commonwealth wj.s .copnitted to . 
.meet the residual cost of many ventures. In a letter to nofl-goYe'|rimen^ 
schools, in January; 1965, the Minister had%jnade clear the governments 
intention. 



i^fci' T:., I should also , reitei-ate that, although a State Advisory. 
^ ♦ Committed may perhafps recommend the pay^nent of part 

only of the cost of a particular proj ect ' in any one '^^ " 

year, it is proposed ultimately tliat the whole cost ' 
will be met provided that the amount appears reason- 
able^ in the light of cdVrent' building costs. Exactly 
when a schooT will receive ^Dayment will depend upon 
the priorities set up' bj^ the State Committee. 
/ \y . ■•. ;V (Gorton, 1965 :.'23 

At the.^'fif^ 1965 a minute from the Minister was tabled at a 
Conimonwealth Standards' Committee mb9ting. It /contained an explicit ^ndic- 
,at:ioil that the government was concerned to know its degree of commitment ■ ' 

/ : \ '^he next^urgent step. Required in the implementation 
\- ^. Pf the present scheme is to assess the liability of 

the Comiponweal thf in respect , of the laboratories so 
. far built so that "(ve know where we stan^ with more 

precision. " * ' \ 

. , ' . .(CDE, File 65/10157) , * 

. ^ To clear this commitment it was necessary to increase the rate Of^ 
assistance. In addition the- Commonwealth had ^^uggested' that , provided- 
money was available and the' Program continued; it would meet the cost pf ' ' 
some previoul^vfunfunded' project's 'c$mart, 1975 : 259). 'to qualify*^ for such 
assistance the l^bms had.to have been built to appi^ved^s^andards, and within " 
the assessed need^ of the school. Thc> existence • of such 'unfun.^ed. projects may ' 
have provided a further incentive to double the assistance .to non-gove;rnment 
schools. ' " ■ ,r 
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An unfortunate effect of this decision ^;jvas that it resulted in an 
exacerbation of the differences b'etween government gnd.norr-^ovemment schools. 
No similar increase in the rate of fCin ding was. made to go^rnment ^hools. 



V rh/full reasonable cost of a facilitx had two - 
The undertaking to.^eet the full rea _ . ^.^^ 

important benefits for non-gover.n,pnt schools^ ' ^ ,33,33ed needs : A. long 
..l..ent 0-7-;;::;;:-::;:: r :::: P--. ^^u. be 

.eal additions to .an. ^chools^ Jecon . , : ■ 

to use their own resources to prov.de seen ^ ,,ong non. 

.i.e when the Commonwealth co^ld no. finance J^^^^^^^ou.. be ' 

•.government schools the concomitant resn^as tha the s tu t 

ore rapidly exploited b. those ^n-go^ent schools ^^^^^^ J . 
■ u huild ^ Such 'an advantage woul^d have been short term na 

. toborrow and build. bucn a concluded. 
Program met all the, n'^eis, of non-government. schooi^J^.y the. . 

,n 197rtwo mo<il4tions were made to the system of, aU^^ting funds. ^ 
In two mo the' other c6n'fcemed Jgovernraent 

finhl ,ua<l«h„iun, d„ thi 'nacds' .hich,v.crc known to, cx.st. . 
■ . isods, which wo oxpoct to vary co^^^^ 

.„oo.„ in thisPto,,-, ..icto.' 

■ ..the, than the ,h.noo o. o, the .0 ..^^^ 

'"•r- '"c"; S wc latrto ">,o tho has. o. o.cX.ip to ^ 
■-' " Co«ttoc, a„. fro. 

schools. by memoti 5. .u, , . ., ^ , , detailed information 

-fl^rnTs'hed'vfhe gov&rnment with detaiieu . 
: • questionnaires., had for^a^h^^ .8 ■ ^ _ Parliament with 

about school needs;-,^The:MiMster wasV^obliged to 
= datails of the .ss^since Riveh to epch non-govei.ment ^chool . 



^,1975 : 2#interpret;:thiras ;que^ 
. the rate^buildipg to cxcccU the rate or supi x 



;mart 

enable, the rate 



Very little inforjuation was known by the Commonwealth about' the needs of 

go vempient schools. The Minister'had only, to provide Parliament, with the total 

amount -spent in each State and with the names of schools receiving some assist- 

9 ' ■ ■ . • ■ . • y= ; 

ance. Autonomy of the States to spend money on education had meant that no' . 

cumulative records of facilities in government schools existed. in the Common- 
wealth files. State authorities also- adopted'different criteiua foriusing the 
money allotted to them and/ more importantly, .they used dif fter^ntr; ?*i^ndards for 
assessing the adequacy of science- facilities. At the request of the**^li^ister 

the Commpnwealth Department of Education attempted to determine the^\i%&fifrma-- 

■ f' • , 

tion needed from 5tate governments for planning on the basis, of needs-. (CDE , 

- 

File 68/2764). In October 1968 the Commonwealth Minister wrote to, all State 
Ministers informing them that officers of the department would be. sejcjjking 
information about the States needs for science facilities beyond 1971'^(CDE, " 
File 68/2764). The eventual request was for rather less informatlon^'-than 
had been first proposed as the^e was some evidence^of a reluctance amoji^^^' ' 
State authorities to provide more information thaifwas strictly neceVsary. ' * 
The lettfcr seeking information was sent in December 1969 .^for reply by 
February 1970.^^ Unfortunately the data provided were ftot sufficvent for^ 
planning on a needs basis. Estimates varied considerably 9s' a result of* 
different criteria of satisfactory facilities j^eingtfnpplied, disp^ate build- 
ing costs and varied initial conditions. In any, case '''*J:here was potei|jtial 
for injustice in the proposed procedure^ The disparity between the St^cis ^ 
depended partly on the extent to which State funds had been used to supplement 
Commonwealth funds. \f future funding was on the basis of existing needs then 
those State^ which had done least to s^pplemenj- thc^ Science Facilities Program 

would obtain a greater share. Any departur^ from a per ^apit^^lloca^ion 

' ' *) ' " ' ■ ■ 

would have attracted criticism not only in Federal^ Parliamei^t but from the 
O f ' ' ^ ■ ^ 12' 

States whi;ch received less assistance under such a procedure. AS: a result 



X 



. ■ ^ 

♦ 9 This was a tot^ally, useless piece of informift'ion as, it normally included 
" . every school in .the state. ' , ' 

10 It is possibly indicative of tensions between State and Commonwealth'^ 
authorities that two replies were not received until after April. 

11 A note on the file indicates that the' infor^tion was in ^ome' cases, re^- 
Itictantly given and that its reliability va^ed-. (CDE, File' 68/2764(5)).. 

12 For example, Reynolds (1971 :.2827) criticized the allocation oh the basis 
of per pupil difference. While. A valid comparison between government 
and non-government schools it should not have been applied to compai^'i'sons 
bj^ween non-government schools in each State because in tha^t cage the 
allocations were based on assessed needs. i . •. 
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of th^se considerations the decision was/ takeft to- alloca.te only th% noi>- ^ ^ •. ; 

government schools portion of the funds according to kiiowri' net^ds- _nie .total 

amount to-be spent oti non-governmen,t schools was ^termined from an assess-, 

irient maHe of all needs known to exist at that tinje. 

'■ The total to be divided among government schools was- calculated after ). ,^ 

that for non-goveminent schools was determined. It was. decided to maintain 
the existing- proportionate distribution between government and, npn- government 
school, under which the former jeCeived half the per pupil allocation of the\ .. ^ 
latter. There is evidence that the Minister raised the possibility of chang- 
ing' this policy so thlt the per pupil allocations became equal CCDE, Fil^ - , • 
68/2764C4)^ It was Sfgued that this'" ought to be achieved by "increasln^'.the.. , . 
total rather, than by reducing the amount for non-government sch^olJ;;f;hose ^ 
needs had been acj^urately assessed... The estimate of needs pro^y^fi^ State . 
Departments suggested that nearly $29 mi 11 ion was required but . ^^at 
the^States continued: to contribute 30 percent; the Conmonweaith .n^ 
provide, only'-$2d million. The proposed fornjula guaranteed the^ go^ _^ 
schools some $26 million.; Honce there was no strong claim for changi" 
arrangement CCD.E , File 68/2764 C4»V In retrospect it appears that s^ 
underestimated their needs and'th^V the criteria^on which they asse?^ 
needs were generally not so' seyeTl'^as those app Id ed to non-governmenit; 

• 'An additional complication was jhe^irapid escalation of buildin;^_,P.ok5 || ^ 
seventies. The continuation of the 70 : 30 ratio of Commonwealth t'5' Stat.fe:f 

. furtds also seems inappropriate . ■ TTiat ratio which emei^^c^ .between 196^ V ; V 
••1971 had included, building in now schools but the need^ ^or-the .fina^.^Ji^;^^^.:. 

quadriennium were only actual needs in existin|^.schQ9:3s|.r It- would appear ..^n :-/^,. 

■that a stropgly argued case from more than one %tat9'?^^v(^nrnp^ on J;; 

criteria equivalent to those applied in >on- gov.ernmWt >|ipo . ccWld ..htfve^ . 

resulted. in a modification of the policy for distri>uj^s#^^ It Was'^^hj;:* . 

• "opportuiiity lost for want of such {nfot-mation.. ^v '- - 

■ The- amount of Money Allocated ' . ' -■i^^^ ' ■'^^/l^^'-^'^'ip' !^' ^' f" ■ 

°The amount -of money made available for Jfe.grc Pro^m was ' co"nsidera,ble - .■ 
.•'•over. $123 million. Previously destribc-d^^if^yrcs .. forflp.portioning- .the'-fund^ . 
. resulted in the allocations to various s.fflol systems, in eadv SJ: ate ^ich ar^- ^ 
shown in Table 4.1. Appenjlixl^H contains'allocations over Maridu10^<^s of.!'.tim. 



13/ The ratio of 30 percent was the actua.1 figure for fhc pen o<^ 1964-7.1 
^' Total costs were estimated on the basiri of'^$29 .QO.O;. per labofatpa-y 
which was the non- government school cost-at the t^rne. - 



' ■ t^b 1 B' 4 ^ 1 . . ■ Total.;^Funds','Made Availab;!^ irmidr .the Science Facili-tics 
■ . ■ . : V Program.' fTbin :i964 to' 1975 ^ X^^crh[ey. in. $;) ; . ~~ f 



Non-Government 



State.. V ' v .GaveiTiment. 'Catholic Independent Total' ,. 

• •■■ ■^'> "v". • •' ■ ■ .. — — — • : — '-i- — ■ • • 

^jNeV :gi3Uth -Wales ^ ,X2.,429;'630 . , 3,89'8^710' y. ' ■'44,7.7'0,12'0 

[^yiS^ovi^/ ^^^^ • .5,358,415 , .'..56;035 , 2Q0 

•■Queensl^^ 2,744>100 ;/ 17,985,000 

; ;S->uth'Austi^la V|,^7H'^^? ' • ' .1^^735,127 ' . i,667;398: 10,777,450 

VW^^teVn >U9t|^aiia «a.,48?^ ■ ■2,458,314. - ' : i,411,391 ■■9^,358,740 

. ^ Ta:pmaMa;/',^ • ' ■i2y68'3, 2^0 . . if " - ^ ; v j . *6/o',683 . - 4 i:3'33,090 

' . ' \ I ■ — -i — ' ■ " ■ '^ ■ ' "■ • ■ " — — — '— 



— ' — .■ - ' — r7"T7 — .- .- ■ ; .1 — r— ^ — ^ — — ^ , , 

[T^:<S(S'2^i, 600 .'. , 30 , 80'4*,^D.3' ; . :i 5 , 750 ,;697 ■ • } 23^ 307 ;600 ,, 'f" .4 
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, - ^ 1 ■ ■ • ■:76$-75^,^00'" 4 -^v ' ■.•■■46:;555.iO0O •■ ■ ;i25,.307,00 •: » 

/ ; \ : -i^-^" ' ■'■■: -.' . " , 

Source^;- ^ ' / ^Commonwealth- 'DepartijiQ^^t ^of -Education File '72/1547 ' ' 

ijj;* Some . of tdle^-'groblems inVoTved .'.the m^tHod^tlscd to divide 'fu^^ 

.school system| vand States ;have^ bcen/,n|entioh?j.d- :-P^ cl^^arer- indicat'iptt of the 

. ; anomalies. whi'ch:;.t^sulted ,cah ''he '. pb;t airi^^^^^ the ' calculated per pubi i -(innuaj • ' 

grants'- in 'Table!- 4". 2. From^ r :J,uly: .196:4r; to^.51 /J.iinc: . 1967. the per ptipil .grants 

should ."feave .bee^ equal biit as' .can be seen from' there were - 

disparitijb^. between %xsteii)s\.'. From. 1967: to 1971 per pupi l' grarit^jShoiilcJ have 

■ J' »■ ■ .;•*.-■■*. ■'' ■' ■ " ^ *^ ■ ^ 

li been equ^^wit!hin govehiment and, rion-go^crnmcnt sys.tems. ^ thou^gh natgin- 

, ally t hdjpe t " j^p i 1 g ranis f o r t IVc la 1 1 c r w br o ' dp utl 1 ' ■ t ho s c./ f o r t h e f o n^^^ . . - ' 

■In ^^P;^ 5;ilTii l.^r d i^s ere pane i es e x i is t e d .f q ^ t hi s .p er i dd as ' i n 1 9 6 4 - 6 5 . Th e 

yea/ ^&om l^,;J'Mly ' 1968 to 30 .June i-9.69: pr6yidcs a fair indication of these 

« . discrep^cies as : this was ;t'he year -in .which/al locations Were' revised on , the 

> basis c>f fi&»;^^cent statistics . ' For- the four years from l^^l t6M^75 p^ 

pupil grants'Srave^lcss meanings : ;rhe allocation system was changed so th 

. in government sc^ois per pupil 'grants should have been equal. * In non- 

: government schools- grants 'i^ere .ba^ed on- need so that it was not intended 

/v ^ * that" they" should be equal . * ,. 

■ The result 'of neglectiRg' , differences in pb age structure, s'chool 

; retentivity, ajid whcthei^^/^eGnhdary school commenced at Yfear 7 or, 8' is apparent*: 
. . in the total per pupil suiSi 4n *edch .State. A State such as Victoria where 

secondary school commenced at Year 7 and which had a ..high rejcientivity . . / 
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'Table 4'. 



State 



Non-Govt -Total 



blew South/Wales : 



.'\ Victoria - ; 
'li^outh ■Australi'?- ^fc'fr^il//^^^ 



^W^terri- Australia ..y.^^ ^^^^^ 
\\ V V •■ ^?V-'^t'^-/- ■ - ■ --r 



15.0 

3 
6 



U.9 
15.3 
14.0 ' 
14.2 
11.9 
3.4 




^.r?;^^^ beginning -of August:, 

; from Ministerial s:tatements to" 
\'Parvlia meht. 

' "Ph-w ^ 



.bad^^i^We/ W?^ui?¥^giant than Queensland whexe ; Year 8 was the . first year 
^"7,'':^oilliiTd4ldv4^ ,3^^^^ retentivity .f pupils was low._ This ■ can be seen most 
'^■■■■'■^:S^ly'i& "hich are .unaffected by different rates to non- 



ystems. 



^^l#flmenfmo6#sitems. These factors combined- with differences in the 
,p%^tijin:m<X^^^ in government and non-government schools, to give 
•• ''■^^^^■gincWJpfbetween States within government and non- government s 
i;./-;- si governm^r Schools Tasn,ania received Wably less assistance per pupil 
^ -^*■<^^:Q^^i^|g^le: for:.^ South Australia was rather 

' *■ ■■ 'y^raore generoubi-^^^^ ; 

'k0 ^he'^^d from 1964 'to'- 1971 was orie'in.which the method of allocating 

f ■'■•f|funct^re^li^d in anomalies. The final qUadrennium probably compensated for 
' ^"^thi^ in:§^-eoveTrment schools , .but not in gove,mment schoals. 



The Non-Government School Program 



General Organization 



Til 



iiia't '.portion — ..^-^-^ 

gO-vemm?nt schools was administered l^ommonwca 1th authorities 



o.f Ihe Science Faci lities Jrogram which was'directed^to non 



Payments 
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At first this was the Education Division or the Prime Ministers 
DeparSnt. After December 1966 the Commoftwealth Department of 
Education and Science was formed>«kwas responsible for the pro 
gra^ Ftom December 1972 onv^afaftTe Department of Education was 
created as" a Separate; entit 
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to schools ' required the co-^opera|^ion of State governments . The Commonwealth 
govemmertt allocated. money for non- government as well as government schools ,^ 
to 'State Treasuries . Upon notification froin Commonwealth, authorities thd • 
necessar)c' amounts were paid by the State Treasuries to schools. For -each 
Act under which assistance was given' it wa:s necessary for the Commonwea 
Minister for Education to seek the agreemontNjf his counterparts in th 
States to continue to transmit grants to nominated non- government schools. 

The administration of science grants, to non-govemmeht' schools was 
characterized by central executive action, devolution of authority for 
standards and priorities, and Gonside;):able school autonomy in spending the - 
money allocated. There were two State Advisory Committees in each State 

covering Catholic and Independent schools respectively.^^ These committees 

' ' . 17 ' 

were prpvided with information about the jieeds ^ot individual schools for 

science facilities. Information about needs was first obtained from 

questionnaires and checked through visits to schools by members of the 

Commonwealth Standards Committee. The State Advisory Committees then advised 

the Minister of the priorities .to be given to various projects, for buildings 

and apparatus. On this advice the Minister made offers to schools. - An 

important feature of the procedure was the separate determination of standards 

by the Commonwealth Standards Committee, and the* objective assessment of 

needs related to those standards. Once a grant was. offered to a school it 

could appoint an architect, confsult a member of the Standards Committee, and 

let bui Iding- conto^acts after approval of the necessary drawings had been given 

l?y the Minister. This procedure is summarized in Figure 4.2. 

■ ■ , . . • • 

After the school received an offer of a grant it suh/iit ted ^sketch 



plans and of|br drawings prepared by its drchitect to yie Commonwealth. 
A member of the. Comiftonwealth Standards Committee was invQlved in consulta- 
tion with the school, and the architect at this stage. In facr it was on 

— — .■ ^ ■ ■ r 



15 This was necess:ary because of the provisions of section 96 of the 
Constitut^ion under which grants can be made to States. The^e^was no' 
way in which grants could be made direct to schools. 

16 The composition of the State^ Advisory Committees is discussed by Smart 
(1975). They .were relatively informal bpdies. The non-Cathol ic SACs < 
were set up -by the Anglttjan Archbishop §i each capital city. 

17 The specific meaning of the term needs in this Program has been noted a. 
on page 72. ^ (CDE, File 64/8961).. • . . ^ 
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Figure' 4 . 2 Procedure Leading to an Offer of : Ass 1 stance . 



the'recommwdation of a CDmmitJ^eQ member, acting for the Committee, ^hat ^ 
the Minister gave approval fSfgic plan' and authorized, the commencement of 
building. . Some grant monevi was' paid to the school after it had advised the 
^Commonwealth^that constri/tion had commenced. An inspection was made during 
'construction by the Co/ittee member in addition t o ^a finpl inspectidn.when 
the building "^was complete. ° , . ■ . ' 



Determining Priorities . . ' 

It is worth extending the comments about the" role of State Advisory ■ 
■ Committees in- the detemvinat ion of priorities. The priorities which these 
committees adyised upon included which schools should first receive assist- 
ance; what proportion of the cost of a facilijty. should be provi<ied, and 
whether...to assist, buildings, apparatus,or both. It was hoped that the- loca^l 
|j|||pwledge po by, these committees would ensure that the money was dis- 

tributed fairly and spent effect ively;.-. ■ ■ . " ' 

At the; time that 'the Program commenced it was decided that only build- 
ing projects which had begun after 1 pe:cember 1963^^ would be elig^ible for 
assistance. It wa^ also appafent ; that ^insufficient funds pxisted to assist 
all eligible- schools immediately (Gorton, CPD 1964 : 1325). In the first year" 
of the Program's operation at the request of the Minister (CDE, File 64/ 
8961) ,.the^ Education Division of the Prime Minister's Department" drew up 
.schedules of school-s in two categories :. those considered to be in immediate 
need and those whose need for^sistance was not so immediate. The priority ' 
given to schools in these schedules was outside the' terms of reference of 

. the Commonwealth Standards Committee. One heavily weighted criterion . for. 
allocation to the category of first consideration was the readiness of the ' 
school to commence ttuilding (CDE, File 64/8961). When these schedules 
were.prepared they were provided to the State Advisory Committees to decide 
'on priorities and the amounts to be grar/ted. The Roman Catholic State Advisory 
Committee in^ Victoria declined to recommend the amounts, to be granted,. 
While. they were, prepared to allot priorities they considered that the 
Commonwealth ^Standards Committee was better placed to recommend amounts to 'V 

, be given (CDE, Fi le 64/-S9,46) . Certainly there were early variations in 

- the amount .of assistance given to^.projects. Some State Advisory Committees' 
.made smaller grants to a large number. of schools while others concentrated 
mord^ubstantial assistance on fewer schools. Noting that in Queensland 

. Catholic schools had been-granted an average 40 percent of- total . cost the 
Standards CommittQe recommended that grants should be a substantial- propor- 
tion of the cOs't^^^ . CCDE, Fi le' 64/S930).. " ' . • 



"18 It, is hard. to decide when the Program began. An annouiicement was made * ^ 
• in November 1965; prdjects bQgun after 1 December 1963 were eligible, 
the, Act. passed Parliament and received Royal Assent in May 196.4, and 
■ finance-was available- from 1 July 1964. ^ ' ^ 
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A figure of approximately 80 pertetit was suggested. 

■6 ■ 



V '80. 



Table 4.3 - Percentage of Science Facili t ies- Program Funds Speqt on 
■ , Apparatus - Non Government Schools 



State 

i4ew; South Wales 

Victoria 

Queensland 

South Australia ( 

Westerr. Australia J 

Tasmania 

'■ - " ^ 

Australia . 



'Catholic 




Independent 




8 

10. ' ^ /' 




11 

' 9 ',. • 




7 




10 








^1,0 . 








' ' : 11 




1 1 




11 




. 8 




• 10 





This procedure was followed only in the! initial stages of the Program.. 
TT.; Com.o:iwealth'stan-dards Con^ittee set an early goal of visiting applicant 

schools as spon as possible so that ^State ^'^^ ' 

.vided with detailed info,x.ation about needs^^ (CDE. .File 64/8946^ „ T^e 
commitment given to meet the full reasonable cost of approved P-^--^- 

..-aieved some of the .pressure on State Advisory Committees a.d also had other., 
ramifications 'for thei. wor. . In presentihg the States' grants (Scence 
Laboratoriesy Bill 1968 the Minister indicated that not all of the money 

■ ..ould be allocated on the recommendation of State Advisory Comm.^tees _ 
(Fraser. CPD. 1968 : 516^^^ "Hence from 1968 some money .was. allocated by 

- • - • which had h€6n completed within a school's 

commonwealth authorities to projects which had b€6n p ^ . 

■assessed needs, but which had, been either not previously assisted, or only . 
partly assisted, by the Program. . 

: -„ ,.™„, Visits J=-.).p"«»'-';r"ti^„S- SJfSMSS.^ 

.Australia. 1976 :(>'). j . ■ ■ ^ 

. 21 The statement read- as fo^^""^^ . ^een decided that part of the 

) , In relation to Independent schools it has been e ^ 

' ■ .'totaramount ^-liable Wil be. us . " t P ^.^^^ 

balance of the reasonable cqst of ^'^^'r"^ -.f ^ science laboratories 
artd then .to make grants ."^. - ^i^fS^ ldv ce the Standards 
. ' to plans approved oby .the Minister on xne.auvi^^. -.^^^e The other 



schools . 
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^ • . ' - . - ■ • . ' • •■ 

At the beginning of the Program it W^as intended that the initial 

emphasis would be laboratories (CDE, File 64/8961). In terms of money 
spent that emphasis continued so that 90 percent of the money available 
was spent on buildings. The data which are shown i^n Table 4] 3 reflect the 
fairly uniform proportion of funds*" spent .on apparatus across Austijalia. 
New. South Wales and Western Australian Independent schools spent the largest 
proportion of-- funds on appa^ratus while QueensJand Catholic s.chools spent the 
least. • A rather, greater variation existed in the detail of spending patt- 
erns ove.r time. Victorian .Independent schools did fio.t receive substantial^ 

apparatus grants until late in the final quadriennium (Commonwealth of 

■ ■ , . ■ ■■ ■ ^ . . . ■ . ■ . • ■ . ■ ^ ^ 

Australia, 1976 : 18). By contrast Western Australian Independent schools 

' . 22 
^began the Program by spending money on apparatus (Smart, 1975 : 234). 

■ ■ " ■ ' ^ ■ ■ ■ - ■ ■ • . 

■ ' * ' 2 3 ■ ■ 

The Commonwealth Standards Committee . . 

The Commonwealth Standards Committee was an important element in the* non- 
• government school section of the Stience Facilities Program. Its role in- 
cluded et^ab'lisHing standards for science facilities, providing advice to 
indiWidual schools in building, providing general adyice>on laboratpry 
design in schools, and even tendering advice on policy to the Minister. The 
terms of ^reference within which it operated emphasized three ^elements of 
'the 'advice it would provide. 

- ■ , . . . 

' . ' To report generally as required by the Minister-in- ;. 
Charge of Commonwealth Activities in Education and - 
.Research upon matters in rci^tjion to science buildings 
. , ' and equipment for independent sch*ools, and in . ' 

particular: ' ' ^ ' ■ , ' . ^ 

fa) ^ to advise ort the standards to be recognised by the 
Commonwealth in assistfing iW the construction and 
^ • ' equipping of such.* bui Idings; 

Cb) upon reference from the Minister, . to .a'dvise'^Tipdn 
requests for .as5istance received from indi\^idual 
■ .^-^ ], ' schools; ■ / . : y-' 

''^ Cc) to s^rve as an- e; Xpert body^to which schools < ^ ' 
' * ^ developing proposals ' for -improving theij^'science 

teaching could look , for advi^ as to the best " ■. .. 

means of meeting "their pa):tij5alai; neieds..' 
» - * ■ CCommonwealth oBpJvustra'liav 1976 : 5) 

— ■ ■? . 



22 Smart also notes that the allocation tq^Mrls schoors.,, in Westell Aystral 
^- was given -.early priority because, they Ji^dNbeen shown, ito less we-H' 

provided.. . ^ ■ ■ ' ^ ■ /' \ >^ ^ 

■ r-' ^ * ' * ' • - I ' ' ■' * 

23 The fyll titde , of this committeq was.thQ ' Commonwealth Advisotry Committee 

on Standards* for Science F^q^lities in I^deoendent^ S Schools. 



,::>;. \' • . •- . ; •', , . ^ ^ ^' ■. • . * ■ • 

- ■ "Thje worlc of til e'. Committee in terms of general advice, on 'design and > , . 

establ'Ahmenr of standards and its specific consul tat ion: witb ""sohpo Is was of 
^'great benefit in ^e implementation of the Program. -Tlie costs incurred in 
visiting schools/and in meetii^gs were not a charge against the Science Facil-. , 
ities Program. ^Nor, indeed, was the cost of staffing and operciting the Science 
J^5|fiLlitie6 Section ofi the Faq-ilities Branch^^. in the Commonwealth Department 
of Education, debited to the Science -Faci lities Program, j The money a'lloca^tted,^ 
fpr science facilities was entirely . expended^ on th0 provision of facilities . 
The administrative and advisory infra-structure was budgeted separately and * . 
was ' an .additional benefit to non-government schools.; * • . ' • 

- '" The standards developed by the Cbminittee iric luded the number' of rooms r 
required and the quality of those rooms. Its rqquirement for sufficient rooms 

-to accommodate alTscience lessons within , a 75 percent ^ usage 'rate has been 
mentioned previously. IVhile this was riot- figidly applied wh'ere t^e number 
of rooms calcula1:ed was not ah integral aumber, ,nor .^^ either the scho^ol . 
or senior classes were smal^, it was an important guideline,. \ As a -standard 
it was generally more generous to. schopls.^ than'- that 'which applied In • gpv«rtiraent 
sciiools.^! Xikely^growth'in a school, and the potent^al f or^^^re,duei;ng'*.cia§ 




24 According to the Annual Report of the, Department of. Education and Science 
(19171). in 1971 thei;e were 15 - estab lisHed positions .in the Science Library 
Facilities Branch. If can be assumed that about. 7 were ^n the Science 
Program. ' ' i - • • • ' ^- — •/* . 

25 See page 45 for more ^tJtail. The ^'statem(fnt' elaborating this' was the ^ 
foFlJ owing: ' . 1 . . - • ' 

^ ' In view of the. need to assemble and to.remove apparatus and'" 

. ' material, a science room' -should not be>bccupicd by classes 

foE more than three-quarters of the ,week*s teaching, time. \ . - 
- * . (Commonwealth of AuiVtralA, 1973 : .4) / 

■ - 26 For smal l 'senior classes a> spec ial ly designed preparat ion -room.^was often; 

prov.ided .(Comniohwealth of Australia, 1976 : 12) . -'For smal 1 schpol s , ^'>^-' 
* * • which were defined as having les5 than 28 periods per wOek, special pro'- ^ 

-vision was ■^made . - * ' ^ ♦ , ■ ' . ■ • 

. . OA^egory A school ^that has a total ^secondary enrolment 

^ - ^ M . of -about 20 i;tud,cnts, . " 

' . ..'Such schools, should be provided wi th fnc'i 1 it les'. 'irv an existin-g ■ 

.. room, eijf, wall benches, moval^le tables, :servipes,' stora^ge . , 
•/ • 'cupboa^rds, apparatus, etc » .- . ' ' . - 

^ K Category A schooj that has severh 1 ■ secondary cl aJ^ses and. * 

• ' '''^^ which needs to provide^ for "science classes of . 
ft ''\ * . about 18 to .24 students., » . ^ < . ' 

• • • Su(;h schools should be prov ided' with . a 1 jiboratory 'of 600 - 75g. ' 

. , sq. ft . ,. but clo not'neecj a sepTaratc preparation/ sto.rcr room., -. 4 

; • Category-C, . A school that has spveriil /secondary, *cl?^s'ses ^ind a 
7*1 . . ' ^ ^ which needs to provide for s^ciehce cla.sses of . a 

^ . ." ' .■ . • more' thafi 24 ^students. ^< ' . ^ .. . ' '■ ' - 

' y Such schools should be prc5vided with. iX-'la^boratory 'of STGO'sfl.ft^, 

. * .. . but do-not need a, s^pdritc preparatiem/store room*,. 7 . * . . 

■ 27 jSee paigo' 46/' '[ ' 95 / ' * . f ^ 
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size were also coB^ideted; in. determining th^; number of rooms .required 
(CoWionwealth of .Australia, 1976 ; 12). . Assessing the viability of schools ■ 
'Was, a. difficult f)roblem as money could be wasted in providing laboratories 
in schools i(hich may- have^ Closed shoi^tly afterwards: *" ' . 

.Concerni.ng the quality of rooms a pri.ncr;^le., was always adhered to that V 
*. .^^'c TS.eirvic^^^ water,- gas^ahd- electricity should Ije easi I'y accessible ^ 

; .tb .th(p. working area of each pair of students. (Commonwealth of Australia. 

.1976 I'liy: A series/of working rules was established which was based on - 
' 't.decisions concerning area C92 to' 104 m per room), ^tudeot^laces (32 for ■■ >^ 
l^unior classes)',, stor^^^^ per room) and speciVicV." 

• inattWs /such. ars bench and ^sea^^^^^ diacuskons and ope rut ions 

;the- Committee expressed a .pi-efe:?lh9e' *£or muiti-purpose and multi-functional ' ■ ' 
•roQjtis. ■ • • . 

. /. "^ The^ standards, and guidelines' were imp l>emen.t^.d^ in ;\ number of'ways^ 
^ The; most^i^lueiftiai was ia^ discussion with individual 'schools, School's were . 
obliged^ fo* have i^eir pi dns approved by^ the Commonwealth Standards, Committee"' 
• to ensure that, standards were satisfied;. They ivere. also^' adyi-sed .that the 
Standards ^mnjl t tee .shoal d/bei qpnsul ted When .developments Were first 'con- 
sidered (Gorton, 1965). Discussions : with- s.chools » staffs of ten -broadejcied?' 
' from thxj planning of . -facilities to encom'pass teaching' methods,- curricula,' and 
- -laboratory organization. Afi'7even wider 'infjuence was achieved thr'ough the ' . 
V, five etiitibns pf a design brochure (Commonwealth of Australia, 19.6.4, 1966^ il96^, 
1*971, 19^3) and its 'opert planning* .sup|)lement (Commonwealth of Australia, 19-75) , • 
-.The brochure contained, clear' specification. of requirements for p fans to be * 
approved,, ^erie^ral guidaiiee in planning and^ a ^umb^er . pf . sample plans , the plans ^ 
. added .in lapr .editions ^rf l.ected the ■.devejppmen adaptable,,'' vers at i;-^., ^- 



designs whi'ch suited new curricul38|R>;jic^iogy acid-Science.-*. Plans were 'develop- 

' ' • ■ ' ^ " i *■ ' '■■.'■■ ■.■ '■ ■ • • . . ■■ *^ 

' -ed to suit the BSCS\Bi9iogy\ course developing' ASEP materialsVwas, . 

V . ^ ' ' ^ • \ ' ' ■ " ■ '.V.'.' ■ ,\ * . . ■• 

■ This problem; was discussed- af a;^e;ting -o^q^he. Committee in January '1970. ' 

^ ^ - .J^^fr" ^^^^^^^^ assess the, viAijlity W small Roman C^ schopls^ 
■ ; V >M: '^ smictural changes in those' systems, In',add^tion>\he viabil-' 

^/V'^l^-''^^^ sopie -^jto^ Is .depended on' gaining 'a Commonwealth gran^^^ ■* * ? / 

^' :^^:f'^!i^^ decis.i6ns"t*a-ken by the . Coipittee oi^- such matters^ \^e re adcwmula.ted ^ 
•••'/.>— first -meeting and summarized in a digest of decisions " - 
' . >. '"prapared by the Gha (E.D. Gar dine ir) (CDE, -Fi le 72/1296) . 



30- One i^ember Qf the Committee ^t the second -jir^eting recorded dissent'' from 
,.the attempt to ^specify guideline'^ which he cronsidered t6o ricid f-CDE ^ 
. File '64/89460. r . ' * . " ' . • * . • 



3.1 Sifjgle science ropm^ wdr/? '^approvfed' only in large schools. 



con^lted about laboratories which would best suit its approach (CI^E, F.ie _ 
70/608-1) /2 j„ ^ years of the Progra^n consideration was given to 
ways of reducing costs whi'le maintaining essential features, of design (CDE. 
File 7t/2233^- It would be valuable if the_se conclusions were documented 
and. made public for future consideration. ; ■ • - 

•Lists' of recommendecT quantities and types o/ apparatus were prepared 
for 'schools in each State. : These lists were for guidance only since schools 
.could ^rchase apparatus of their o^n. choosing subject only to the condition 
^hat it be -non-consu.a6le^ „Such Hsts were .ost Useful for relatively 
isolated non-metropolitan scl^oofs. The apparatus grants for equipping labor- 
.atorie. were made o. the basis of S2000 per science r^om'. Th.t this amount ■ 
was too small was first discussed by" the Committee in 1966 (CD^. F.le 65/ • 
10157V and an increase to $3000 and $4000 per .room for Junior and senior 
rooms respectively was recommended in June 1967.'^CDE. File 67/4951^ The ^ 
committee was notified that the Minister had appVe^.. the increased grants 
fCDE File 67/1571) but these were never implemented S|espite the matter 

. -A ^..-^n In 1970 fCDE Fi'le 70/1390) and 1974 (CDE, File , 

having-been raised again in ly /u. ti-uc, / , ^ 

74/1547(39)) . 5 . . _ ... 

Through its visits to. and consultation with schools/the Committee built 
up considerable expertise. It is regrettable that^a simlar body, or 
a combined body, was not available'to help government schools in a similar ^ 
• .way. For government schools :^en to existing staff tp^ administer the 
Science Facilities Pr6gram. ' j ■ 



32 Th„o was SO.C discussion within the Co-it«o ^^^J^^^i^ 

■ ?„^jiSr.p;.SsnrhLrcr„t^s'of%f.^ih"rt"%.»„s .s,.ci.ic , 

purpose; considerations. • . 

■ «„g the .ens ;:L:ed"»S'ts 

furniture, f.ber "°°""°"'"„i„,: f„o cupbo.rds to chemistry 

"ro'oif Ohi; J?j;°^r™rreco-;drd!\"»e.e=r, that a'rchitects shouid^ 
alwayf^ be employed.. . - ^ " : 



'^7 



As a result of the fund of knowledge it acquired the Standards iZonunittee 
-was an influential source of policy advice for the Minister and^ the Department, 
of Education, While it was' unsuccessful in achieving incr'^ased apparatus' 
grants and in having approved provision fcfc* much ancillary space (Commonwealth 

■ of Australia , 19^6 • : 15), its advice was accepted in other areas., Particularly 
wHen the Department was planning for the finCl .quadrennium of the Program on , 

* the basis of needs the Commonwealth' Standards Committee's knowledge was 
essential. ^ » 

The GQV<rt-nmcnt School Program . .71'. • • x 

Commonwealth Cons traint;^ .on State Polioy • • • 

- - ^ ^ • . 

The Commonwealth government . adtnini^tered the Science ' Facil it ies Program in 
non-government schoolij, ^but State authorities- Were responsible for spending 
the sums allotted to government, schools. In ^pj^nding mpney under the^ Science 
Facilities Program State governments were obliged to comply w^th a^^^ittTftt^ of 
conditions. Through these conditions the CoRftnonwcal th was able to scrutinize 
"the policy of each State. Hence State governments were not completely free 
to determine their 'owti prriprities : they operated within uniform constraints. 

The conations which appl ied to thi si- Program were specified in a memor- • 
andum of discussions between Commonwealith and State Ministers and officials' 
held during February 1964. * }* 

Thc^rant must be spent on science buildings and for — ^ 
ecfSi^ment associated directly with the teaching of 

science at secondary level. 

t ' * . . ■ , 

Jhe things- on which it is spent, and the source shDifld ' :■ . 

be clearly identified in the State Budget. 

(iii) The Commonwealth expects that the State will treat the 
grant as supplementary and additional to theamount 
.which the .State would normally make available for edu- • . 
cat ion ^purposGs from its own budget. 

(Western Australia, File 64/1207) 



/ 




Y Othfer conditions were'^lso applred. *L Following discussions between' 
Commonwealth and State officials in May 1964 it was agreed that'only non- 



34 For the final quadrennium finance was estimated on the basis of $51,000 . 
per new laboratory, ani $16,000 per cojiversion (Commonweal th** of Australia, 
1976 : 9) . . . . ' 




9s. . . , 



consumable apparatus would bepurchased, lists of apparatus would be 
approved by the Commonwealth,*^^ and no^'mal ^Statc spcnding^on scie'nc^ buildings 
and apparatus would cpntinue". The agreement ' also allowed some contmuatipn 
of spendin*g beypnd a finatrcial year and attempted J:o" define subj ects hot 
eligible f or . a§ s is tance . At the be'ginning" of' each J^iennium or .qa^iad.rennium 
the respective St;ates indicated the general program of spend i-nr^f^oposed . 

fCDE. File 72/1547)'. The .Commonwealth Ministei^ would then indicate, whether 

" •* ' 58 ■ ^ ' ^ 

the program was appx^ved. From 1965 . onward State authorities submitted in.. 

advance of each quarter a synops is .cyf past - spending and. an indication of an~ 

ticipaXed expcndi ture ""f or trtat quarter". Advances wererthcn made available .to 

State Treasuries CCDp, File. 67/^55). As. thc ProgranT deve^l oped specif ic 

scrutiny of spending on apparatus diminished. . - • 

Commonwealth authorities were a}so concerned with the cost pf buildings _ 
provided in government schools. F.arly vcrsio.'i.s of science blocks p/bvided in 
Queensland schools were noted to be extravagant and wasteful of space CCDE, . 
File^ 67/1857). Subsequent buildi^s avoi'ded the separate laborittory and 
teaching^reas which drew Commonwe'a 1 th comment. Similarly the cost of one 
scien*ce\ block to be provided by-the Tasmartian ' government \^s thought to be too 
"great.' Indeed 'further details were sought before approval was given. Only 
after detailed supporting argument"" in terms of the proposed use" of space and 
site difficulties, with tl\e^ i nclus.ion' of plans, was the. project approved 
(Tasmania, File 8547). " " 



55 Originally defined as apparatus costing' more tjjan $20, (CDiZ, File 

64/1081), it-^as .amenUed;-t.oM:>e''constraincd to aMowej 1 imi t of $ 10. m 
.November 1964 (CDS, :File''64/10Sn.' Subsequent ly " in Jul-y 196S non- ^ , 
consumable was defined as those n#ticles which may be. used repeatedly, 
for a considerable period of time (Tasmania, .File 85.4V). This appears^ 
: ' to have.been a tacit recogniti.Qn of vthe impossibility of close^iy specify 
" . ing.a term such as non- consumab 1 e .. : ' " •• • . 

' ' . ^ /' ' - ■ ' ' ■ • ' 

56/> The Commonwealth Fi les in^cate that .tin s detai led approva 1 was not so 
■P7 stringently enforced aftir the first .few years of the Program. 

^•57 Domestic Science was tiot*" e li gib le . It was . suggested ^that Geography hnd 
Mathematics might be considered in some circumstances. - 
■ ■ ■ • " ■ . ' . ^ ■ ■ 

58 Before 1-965 one quarter of , the annual sum'^was paid to State Treasuries 
at the beginning of each- quarter . . .. 



^The condition which possibly caused most disharmony wag that requiring' 
the maintenance of normal State spending. Smart (1975 •:' 214) notes the 
: difference between the February arid May conditions on this matter. The 
former referrexi. io general educational spending,* the^iatteri to spending on 
science buildings and equipment specifically. While^the 1965 Premiers V ' 
, conference resolved that the^reference should be to general. spending pn 
■education, evidence.'presented by Smart (J975) suggests that the Commonwealth 
Minister attenjpted . to maintain State spending ori science education.! .Jhe 
conflict was' g^j^€es^t- between the Ta.smajnian goverrimellt and tfhe Commonwealth, 
in late 1964_'^fhe.j:9mirionwealth Minister asked the Tasmanian Minister .fpr _ 
Education for an . a^surance^ tj^at State expenditure , on secondary educiatipn^^ 
had, not declined, befo;re tWe grant would be paid (Tasmania, File 85,^'7;uj 
^ Tasmania, had spent a considerable ^um on science education just prior to^ 
. thevScience Faci lit ie(5^ Program. As 'Smart (1975) suggests, it wa^^fficult ' 
to ^gue that the level o^f those years shodff& be maintained. In other ^ 
S'tates there was.* I'e.ss ^conflict over this provision though there is evidence 
./that-expen<^xjf|j||^' funds on science education did decjj^e in ^ome 
? instances (Smai-t, 1975 : 252) . ' ^ . ^ ^ ^ 

s "Th^/Con^'tions explicitly stated together witl^ implicit aspects of 
Cbmmonw^lth policy set the boundaries' within which Stat^ authorities could' 
^ Use th^Jj^c^ye nee Facilities Program. Within those limits ■ policies could and 
^ did vary-In earth ^t^te. In many ways the differences between States suggest 
■' .■ that rather than bcing4one program of assistance the Science Facilities Pro- 
' gram was. a conglomeriate of seven interlocking schemes. . '^•^ i ' 

.The CommonW^alth-^Contribution to State Programs ' 



The replies from State Education Departments to the Commonwealth authorities 

in 1970 provide iryformati on. about the extent to which the Science Facilities 
. • . ■ ■ / " . ■ . ^ 

. Program contributed to the provision of "^i-ence facilities in government 

s ■■■■•■/ ' 40 ' • • ^ 

schools up to 30 pune 197.1. In the period from 1964 to 1971 it appeal 

tfi^at 70 pe:^'cent of the ^science rooms built in, and 50 percent of appara/tus 

supplied' to, government schools was' part of the Science Fac^i'li ties Program. 

^The 30 percent 90ntributiqn ■ :5com State resources to buiMlng la^ratories 

^suggests that the M^vernment schobl^^u\^lding program. was sle^^r than in. 

39 Jpa^a^ assurance jt ought referre^to tota:^ expen^ture on secondary education 
rbut concer^i .wfe epcpressed about a decline in science educati'on expejiditure 

40 Because some-fcubt has been expressed by thc^Ctmmonwcal^ Department of 
Education about the reliabildvty of .this data it has been checked against 
State .records whei^ possible. " . .. 
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.Tajple 4.4 



'c^von.. RnUding apd Equipment Programs 
r.^..oTn.mpnt, Schools 1964-1971 




New South. Wales 
Victd^ia * 
Queensland 
South* Australia 
"W^^tern Australia 
Tasmania 

Australia 



Notes : 



Source ; 



a Units are thousands -of dollars ^ • * 

tion storage ^oomsr^n Udditibn... ^ • ^ 

c .Taken from State Education Department files. , , • 

d Includes ten niajor conversions from-^he Science Facilities 

Program and eight. from state funds. 

Commopwealth Department of Education, • -Proposals 

File Number 6-8/27.64 C?). Science Facilities Scheme vro^ __ 

for Extension . . , .. ' 



non-government. schdTls. Since 'tl^e per capita grant to th. latter was double- 
that to government schools 50 percent contribution from State resources 
'woui^ have b.eh needed to \ompensat\ if the rate of building in government 
schools was to be l<ept\up to tha; In noii-govergment schools. As shown in- 
Table 4V4 only in Western Au'str^^ia and Tapani a did ^ .occur. 
■ In- the case, of Itestern Australia it was" pos^ibie to exaMt.^ th^science 
building program beyond l97i: For the' total perix^d from 1964 to 1975 the . 
Sctence Facilitie^s^Program contributed some 14^ n| rooms and provided for 
the improvement or conversion of 25 ;additional ro|s.. Ovpr the same period^ 
'state resources were used to provide^.l37 new sci^^npe rooms. Hence.the con- 
tribution of the science Facilities Program to science room, construction wa^^ 
between 52 arid :55 percent depe&ing on the>ighting given to con^versions. 
unfortunately this analysis cYnnot be; repeated, for other States . but it is . 
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reasonable to assume that the.;,contrLbution of the Science Facilities Program, 
to the provision of science f^qilities., continued to be substantial. • ■ ■ 

\ State Education Departments' indicated to the Commonwealth Jtha't'most of 

thW new laboratories were to meet tl|e increased enrolments attributable to 

the growing retentivity of school 5;^stems (CDE, File 68/2764(2)). It can 

' ^be inferred from this that additional . funds could have been usefiflly emj^oyed 

V to replace . existing science rooms^ of p{)or quality . 

*' ■ ■ ' ■ " . ^ . ♦ , ^ . . ♦ . • ^ 

T he C ost of Science Rooms . -* \ ' " ■ „ • " 

' ■ • ^ ' I ' 

IVhile it is difficult to estimate' a^curatefy the cost of building science rooilis, • 
therT^ evidence of considerable variation l?etween State systems. One set 
^ of estimates was compi;ied by the. Commonwealth Department of Education (CDE, 
File 68/337(16)). Estimate^', of laboratory .costs were also among the infoi:^ 
mation provided by state education departments in' 1970 (CDE, File 68/2764(2)). 
A third approach adopted in^!his project was to estimate an average cost 
betweeji 1964 and 1971 by combining -total Science Facilities Program building 
expenditure wi§^ the number of laboYatories provided. i\fhile this was^a crude 
approximation it was considered an indicator *of relative costs: These cost 
estimates are recorded in Tab'l^e 4.5. ■ 

;Notwithstanding the reservations about the methods usdd to reach these 
estimates the correlation^ between them are fairly high. •The variations 
between States- are consistent in'each set of data.;' No simple explanation 
^or the variations is obvicjys. ft does seem th^t -States provided rooms, and 
preparation rooms of different floor area. The 1968 data showed that 
^Victorian rooms were serviced by a\larger preparation area than those in; 
Other States while Commonwealth science rooms i^i Queensland schools had a f 
Urger teaching-^ area (CDE, File 68/337). The calculated . average coQld. 
have been distorted by' funds being used fq^ small building alterations. ThW 
Science Newsletter of thoT Victorian Education Department in May 1972 observed: 

Hun4jpeds of^sirtall bi 1 ]^ ^'aWjoys^ten against Commonwealth 
scienc^fe moneys eyery quarter, ^^^or maintenance, for grounds, 
^ for sm'all ^all^ustments, for fit'tings... These consume tens 

• ^ * of t)lg'usands df dollars anijually'. (Victoria,"" 1^72 : 2) 

' ^ Another source of. variation in cost* was in the services provided in rooms. • 
• For example, rooms in Victorian sdfhools were more extensively pl^ovided with 
water-, gas and^e^ctricity outlets than'similar room's in New Soutli Wales 

. r> .. A. I^-^' * 
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Table 4,5 Estimat 



State 



ed Building costs ($ per laboratory) ^ ^ 



Estimate 
1968 



Estimate 
1970 



Average 
1964 - 71 



New South Wales 
Victoria 
Queensland » 
South .Australia 
^^estem • Au$tral ia 
•Tasmania 



23664 ^ 
31666^^ 
30000 ' 
26000 
. 27332?*" 
24286 



27395 
37500 
3-3000 



32000 

27000 
(34000) 



/ 



24747- 

35679 

35172 

23227 ^ 

33894 

^^09 



Notes . a 



Taken from Commonwealth Department of Education file number ^ 
68/337. 

Provided by State Education Departments in 1970 to the ; 
Cbmmonwealth (CDE, File 68/2764). 

Estimated using the method described above. r 

<;nnrh Australia provided some timber prefabricated unites as 
w,;; as souJ brick units. The former were ™ore economical 
than the latter. ' 
costs had-risen up to $40 000 ^u^new^plans were expected t^o 
-reduce this to $32,000. Rooms built in 1971 in tact cos 

an^verage $30,000. , . ' 

Rooms^in high schools cost $27,000. In Matriculation Colleges 

the cost was $34,000. 



schools. >n'New South Wales the existence of a Schools' Building '^-earch^. 
■. d Development croup .a. have helped to restrain costs, .his -^-^ - 
. in 1965, before similar groups were established in other States. By, restrain 
g xu erant architects it ensured that schools received "i-ce abora ories. 
. alower cost. Experience accumulated in New South Wales through deveping 
' a^wide variety of school buildings since 194S was. valuable in appl^J ^ 

sclence^ssistance money as effectively as possible. ^ ^^^^ 

' differences the number of science rooms able to be provided rom the 
. .Facilities Program was not in proportion to the money available. . 
" . It also ;ppears that the cost of providing science cooms in government 
•schools was generally greater than in non-government schools. Table 4.6 ■ 
contains estimates of the cost of science rooms in government and non- 
• ovemmenf schools. Results are rented for both sysfems fo. the period 
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Table 4.6 



• 91. ;^ 

Laboratory Costs in Government and Non-Government'' Scho'ols 



Non-Gove5*nment 



1964-71 



1964-75 



Government' 
1964-71 



Minimum estiiiiate 
Best estimate 
Maximum estimate 



20265 
22095 
24095 



23356' 
25180 
26204 




2756L 
'28563 
23975- 



from 1964 to 1971 and for non-go.ven*nent Schools from 1964 'to 1975. ' The 
minimum estimate assumedi'tfiat modified and converted toomS -ahd research 
laboratories were equal in cost to-new science rooms. The.fhaximum estipa^e 
excluded these rooms entirely. . Finally the best estimate set *the cost ^f 
such rooms at .30 percent of the cost of a new rpom. An estimate of costs 
for non-goveimment schools for, the whole Program from 1964 to 1975 was. made 
to ensure that any temporary indebtedness to a completed project in *'1971 
was not distorting the y^calc-ulation." The results suggest that it cost about 
10 to 25 p^jcent .less to provide science rooms in non-'govemment s-chools 
than in government sfchools. 

i In -keeping costs low^non-government schools enjoyed some advantages.' 
It was possible for them to only let. building contracts at the-most pro- - 
pitious time. Sonie schools; which employed astute managers and bursars, 
-indicated that they let building contracts when there, wa'fe a minor troifth* " 
in the building industry. Such tactics were not possible for the large 
State Educa^on systems. The second advantage was the administrative • 
structure which enabled the school and its advisers, supported by the 
Commoniyealth Departme'ht of Education, to' closely supervise the- planning, 
construction, and complej^ion of 'proj ecTts . The role ''played by the"" 
Commonwealth Standards Committee was important in helping schools reduce 
costs and demand what they require^ from architects in buildings. For 
government schools no such administrative structure was provided. The 
supervision of the Program was an additional task for an already heavily* 
committed system. New structures within State systems evolved with the Pro- . 
gram but they did not exist in the crucial early stages'. In addition' the 
building of laboratories was not so directly supervised by Education persoijnel. 
Relationships between the Education. Departments and .the various' Works 'Department 



U)4 



Table 4.7 Percen 



Provis J 



pnta ae of Science Facil ities Rxogram Usgc 
r^ion o f Apparatus in Governmen t Scliools. 



Used for the 







Time 


Period 






State 


1964-65 


19§5-68 




19 71-75 


1964-75 ■ 


New .South VVales 
Victoria "V. 
Queenslcind 
South Australia 
Western Australia 
Tasmania 


6 
75 

•V ? . 

39 

■ 4' . 
7 


17 

'27 

10 
19 
11 

^ 18 . ■ 


17 ' 

..17 
'4 
.11 
8 ^ 

29 ■ 


18 
10 
5 

• 6" 
7 


16- 
19 
7 

11 

8 

13 


Australia 


J ~" 


f 




> 


. 14 
• 



Source: Annu^j^-staLciucni-^ r^^^^^ -- 

Conii^onwe>lth Department of Education. . 

Note: a Estimated as statement included State expenditure. 
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varied betv^een States-^^ In some States officers of the Education Deparf- 
.ment were ible.to exercise little supervision once general plans had 
been submitted to the Works Department. Superimposed on these considera- 
tions is the gener'al observation of such features as foyers and tiered 
lecture theatres .in government school science blocks which were absent from • 
.those in non-government schools, 'it is worth remembering that cost: 
difffirences Vieed not aJtomkicaliy be interpreted as being indicative of 
inefficiency. 

State Priorities : Building an d Apparatus ' ' « 

In general State Education Departments used a larger proportion of the funds 
available under the'Science Facilities Program for the provision of apparatus 
than did'the non-government school authorities:. Among, the States there was 
variation in this policy. The data in Table ^4..7 reflect this variation and 
the variation in policy over time. Victoria and New South Wales spent notably 
mofe-'^n^aratus while Western Australia and Queensland used a smaricr pro- 
portion 0/ funds for that purpose. -A possible explanation,,fer . this may lie 
. in .heVrception of New South Wales and Victoria about the^andard of science, 
accommodation- in their schools. Perhaps science rooms were not seen to be so 
much of- a need. as was t^e^ case in other States . Accordingly more funds could 

v. In some States (e'.g. Western Australia) private architects were often ' 
. employed foJ some Lsks.but a need tb manifest fairness resulted in . 
work being shared amongMf firms. ^ . 
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be devoted to apparatus. Interviews with officers of the Western Australian 
Education Department revealed that in that State it was part of a long term 
plan to use Commonwealth funds mainly for bui Idings . State funds were seen 
as adequate for the provision of apparatus. 

Table 4.7 also shows changes in spending patterns with time. Victoria 

^d South Australia began by spending a large proportion of funds. on 

apparatus.^ In part this was attributable to the difficulties in starting 

a large scale building program at ^hort notice. Some States apparently 

elected to spend the . money on apparatus in case a surplus was not permitted 

to be carried into the next year.. .Other States were prepared for a larger 

building program and chose to establish buildings as a priority from the 
42 

beginning. Evidence suggests that State authorities were unprepai^d for 
the Science Facilities Program. Many nOn-government schools had the ^ 
experience of the Industrial Fund ""tto guide them. In fact it has already 
been notecU that the Conflnonwealth government took cognizance of a schools 
readiness to commence building in classifying schools in the category of 
first consideration for State Advisory ComiiTlttees . This ensuT*ed that in ' 
that section of the Program money was expendeU^iPb(iin the year. . For govern- 
ment schools the task was more difficult as Menzies stated in 1965. 

The States have not, for their own good reasons, been able to 
spendxin this year, all the money made available to them. 
• ^ (Menzies, CPD 1965 : 1587) 

The observation drew a comment from the Opposition. 

• ' ■ ■ ^ 

There can be only one reason why this has happened. There 
was no prior consultation with the States as to their real 
needs., the Commonwealth proposal was not in any way based 
on a -study of the necrds of the States, and no attempt was 
made to dovetail the administration of this scheme with the 
administrative processe,s of the States. (Calwell, CPD 1965. : 1775) 

■ T4iis' comment- was 'supported by tlie -interviews held with r)umbers of 
officials in State Education Departments. In the^ first years there appear 
to have been uncertainties about the purpose of the Program/ the T'estrictions 
on'.the us6 of money, and even the administrative procedures which would be 
followed.' Table 4.8 shows the small proportion of available funds expended 
by the end of the first financial year. These dat^i are testimony to the 
difficulties of quickly mounting this Program in State Education systems. 



A2 Tasmania decided" on this policy and indicated this to the other States. 
(Tasmania, File 8547). 



Table 4.8 . " Percentage of Avai l able Funds Expended 1964-65 
^ (Government Schools) 



State 



Funds Available ($;) .-£»«tls Spent [$') Expended 



New South Wales 


2710000 


1975622 


72 




Victoria 


2045200 • ' 


566562 


28 




Queensland 


104^400 ^ . • . 


60454. 


6 




South Australia 


675400 


284146 
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Western Australia 


517000 


198044 


38 




Tas..iania 


284100 


129658 


• ' 52 




Ai/stralia 


7244100 


3214436 
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Source: .Commonwealth Department of ^ Education , File 69/3376. 



especiaiiy as it was the first Commonwealth program in secondary education. 
" ■ Thd variations in the proportion of.available funds spent in the first 
financial year arp also interesting, /fjew South Wales used a high proportion 
of its funds in that year. It had already embarked oh a program of improving 
• facilities and changing curricula. In the late fifties new Physics and 
Chemistry syllabuses had b'een introduced and apparatus was being supplied 
for these courses. As a result the officials in that State were prepared 
with specifications for apparatus (e.g. oscilloscopes, Quick-fit apparatus) 
to be purchased with the money which became available.. A building program 
and room designs were-also at hand so that the newly acquired financial .■ ^ 
resources could be used to accelerate existing acti\/ities. Tasmania, which 
also expended more than half the available money within one year, had recenUy 
been engaged in a program to improve science facilities. It was fortuitous^ 
that these two States were placed in a good position to. spend the money made 
available to them. Other State Education Departments had little time in which 
to initiate the new programs. - ^ ; 

Summary ■ 

. The 'administration of the Science Facilities Program was through seven education, 
al systems. As a consequence it is better considered ^as seven interlocking sub- 
schemes rather than a single uniform 'program. Differences existed between the 
sevenksub-seheines in levels of ' funding and in policy formation.' In general 



^ — \ r > 1^ . - 

non-government schools enjoyed a higher leyeJ of funding," while Staute 

^ucation Departments were unable to supplement Commonwealth' funding to . 

match this. Non-government schools also had the benefit of an administra*- 

tive and advisory infra-structure specifically established for this program*. 



, ' . ' . ■ CHAPTER VVJE | 

. . > . CONCOMITANT DEVELOPMENTS IN EDUCATIONAL SYSTEMS * ^. 

Funds, frdm the Science Facilities" Program for government schools were directe 
to-schoQls through State Education Departments. As a I'esult it was possible 
for the Program' to influence developments in science education at the school 
system level in addition to affecting science teaching in particular schbols. 
While .that Program appears; to have assisted systemic cljfciges it could n6t ' . 
be -argued to have b^en a major deteiTninant of those changes. * These develop- 
ment^'in school systems were not explicitly stated expectations though it 
was hoped that some general- developments of this type w(Juld.result from, the 
Prbgtam.. For this reason the' term' concomitant developments has been used. 
.Follpwing the suggestion of Maling-Keepes (1978;) this term v.-as considered 
more appropriate than unexpected outcomes. Such developments were, not 
entirely iHiexpected. They represent .changes sought but often gained in 
forms which were not anticipated. 

\ Laboratory Assistants \ ' ^ 

Over the period during which the Science Facilities Program operated more 
ancillary staff were employed. At the beginning of the Program there were 
very few* laboratory assistants in schools."^ In 1975 the position had notice- 
ably improved in all except Catholic schools. Such a development does not 
imply causality. Not only have there been more ancillary staff employed in 
areas other than science, but some evidence indicates that the demands of new 
courts created a. need for these staff. Consider the comment made^ in the 
Science Reports of the Education Department of Western Australia. 

The introduction' of the Web of Life programme 
and the implementation of the recommendation 
for Achievement Certificate Science will incr-ease- 
even further the need for laboratory assistants 
in schools. (Western Australia, 1969:11) ■ 

However, 'there is also, evidence that the new facilities influenced decisions 
to employ laboratory assistants. In the Victorian Education Department a 
Science Newsletter (Victoria, 1967:67/1248)- asked for teacher reaction to a 
new design for chemistry rooms. The authors commented in the introduction 



1 See page 14 

2 See page 150 
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' ■ that rtmade'v^ab.oratory assistant indispensable. Several crfficials of- 
, Education Departments claimed that the nee.d to maintain ^and utilize 

sophisticated'equipm^ent, and to manage many consumable items was a persuasive 
point in arguing for laboratory staff. ^ 

'in Western Australia it was argued, in' 1965, that maximum efficiency was. 
' not. being obtained from high standard science rooms and equipment because 
teachers did not have time or the necessary assistance to prepare experiments 
and. demonstrations CWestern/ustratia, File : 1277/65) . At first the appoint- . . 
' - ment of laboratory assistants "was recommended and made only to ^hose Senior . 
• High Schools which gained new Commonwealth science "blocks . This provided a 
V^ecedent,as the. value of such appointments- could then 'P^'^^'^""^"^^^'^; ^" _ . 
\ 1966 /it wis recommended that laboratory assistants be'appointed to other " ~ 
' schools, including some without new science blocks.^ It was argued that these ■ 
latter schools were disadvantaged both by lack of^cilities and lack of 
...laboratory assistants. Follo.wing recftmmendations made in 1967, country Senior 
^^High Schools gained laboratory staff in 1969 (Western Australia, 1969 : 10) . By 
- 1970 8tf percent of Senior High Schools and 25 -percent of High Schools had ^ 
' laboratory staff (Western Australia, "1970:4) . Beyond that time the employment of 
part-time and full-time staff grew so that by 1975 all Senior Hi^gh Schools and many 
.■ High Schools employed laboratory staff. In addition, 1969 saw the appointment , 
of technician's at some Senior High Schools- who gave assistance in ^dispensing . 
and- maintaining .special provisions and making equipment for some courses. A 

Technical Officer for the Education Department was appointed in 1974 (Western 
'Australia, 1974). This. completed a coherent system of laboratory assistance 

which began with the Commonwealth Science Program in 1965.- 
■ While this development would have been desirable in any circumstances it 
'is worth noting that it began in Western Australia, as a response to the Science 
Facilities Program. Western Australia has been mentioned in detail because the 
. development of policy, regarding the employment of laboratory staffis better 

documented inJtTat State. Interviews with officials in some other States confirmed 
. that similar developments had- occurred elsewhere. 

Curriculum Development . 
During- the period over which the Science Facilities Program operated a number 
of new curricula were introduced to Australian schools. Some of these were 
intended for senior students while others were, more concerned to provide material, 
forteaching junior science. Courses such as BSCS Biology and PSSC Physics were 
- adopted in most States. Other courses of more local application to particular 
^States were also introduced. The new chemistry courses in South Australia and . 



VictOKia- ai^d^Ue revised science courses in New South Wales wei;e examples 
. of this. In none of these c*oUrses was development funded directly by the 
^ Science Facilities Program. HoweverT'tTv'many instances money from^ that Program 

was. used to assist in the tri^l and implementation of such new courses . ' . 

PSSC Physics and Bs6s Biolo^ were first'^ntroduced in Victorian schools 
to Year^ll in 1965 and 1967 respectively. ^ In both cases special equipment 
was provided to assist' spools whfich were introducing the new programs. This 
equipment* was provided Under the .Science Facilities Program ^(Victoria, 1966: . 
A66/;^473. Well equipped classrooms were founc^ to be important in the trials' 
of BSCS materials, the Director of the BSCS adaptation held the view that poor 

> . ■ ' . • 4 ' > - ' 

quality rooms .and lack of equipment would have imposed restraints on. implem- 
enting the course in its full >spirit.,. Wh*Tt the innovation would have pro- 
ceeded in the face of such adversity it would have been truncated if»«««ae 
specific areas and possibly- in its genei^al success. The Director sought and 
obtained from the*^ducatioif Department of Victoria assistance with apparatus 
•^^and material for state school commencing the BSCS course.^ Those schools" 
. rec^:^i^^j^ecial packs of apparatus according to their size and Biology enrol- 
ments (Victoria, 1966 : A66/147) . The funds for this venture came frgm ^he 
Science Facilities Program.^ A similar procedure had been followed when PSSC 
Physics had been introduced. * ^ 

In Western Australia specific assistance was given to*" schools introducing 
Biology in 1969. Funds were made available as a basic grant of $250 plus a - 
pro-rata amount based on upper school ' science enrolments (w'estem Australia, 
File : 1968/73) . A little more than $1^,000 was spent on thi'T purpose and was 
followed in 1970 by the investment of a further $25,500 to help the introduction 
of BSCS Biology^ through' the provision of apparatus and films. In both cases 
the money came from the Science Facilities Program Gi:ants (Western Australia, 
, File: 1968/73) . A substantial amount of money .was 'also made available for films 
related to the Chemistry Study course which was introduced to all departmental 
schools in 1969. . 



3 Interview, D.G. Morgan : 27 July 1976.^ ' ■ 

4 Private correspondence, D.G. Morgan. / 

5 Minutes of Commonwealth Science Grant Equipment Committee, Education 
Departme'nt of Victoria : Held by I.M. Hall. * , 

6 Web of Life, or BSCS, Biology had been trie'd. in schools in 1968 and in 
^ 1969. It was introd|tfced in all schools in 1970. The money came from 

the 1969-70 Science^rant . 
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I^ Ne'w south Wales the trial of new senior science courses began in 1971 • 
•as. kn alternative to the then'exi'sting multi-level, multi-strand courses. 

The Board- of Senior School Studies was responsible for these trials in both- 
government and non-government schools/^ As the trials progressed more schools 
became involved so that by 1975 nearl^alf the schools in that State were 
using trial materials in Year 12. The new courses were used for Year^ll by • ^ 
all schoMs in 197% and for Year 12 by all schools in 1976. . At an .early- 
planning meeting' it was considered desirable that schools participating in 
the trials should be assisted in obtaining apparatus and ojher- material. That 
assistance was obtained from the Science Facilities Program funds. ^ The new 
.courses used many of the concepts and ideas of BSCS Biology, Chem. Study 
■Chemistry, and Harvard Project Physics'. Some $80,000 Was made available for 

each of the first twoyears of the trials in ^^and 1972. In fact the cost, 
'in 1972 was a little.more than this. Half of the'money provided went towards ^ 
■ providing text books and manuals for the schools participating in the trials;, ' 
and a further one-fifth was spent on films to supj^rt the courses. As the ■ • 
Board of Senior School Studies had no funds of its own to support the trial of 
the new courses, the materAaf^aie available under the Science Facilities 
Program was important to the success of the venture, (New South Wales, 180:70/4471. 

in south Australia some similar de^4lopments were reported. A new approach 
IP Chemistry which employed sm^ll scale experiments and apparatus was introduced 
- Tn the mid sixties.^ While this approach improved safety, especially with 
respect to the production of noxious gases, reduced the cost of apparatus 
and the consumption of large amounts of ch|micals, it was expensive to commence. 
New small scale appi'ratus had to be devisel and manufactured to suit-fH^rather ^ 
inventive experiments which hadsj^een developed. Such a venture was, helped. by 
the availability of sufficient money to contract, the manufacture of this' 
apparatus. ^° Without such support the imaginative work of those developing the 

^ The trial science courses mainly involved, Physits basld on "^f^^^. Project 
Sysics Bio ogy based on the BSCS program and Chemistry developed from the 
rh^^q^.dv materials There were also new Earth Science materials and a _ 

■ Sr-bther courses in various subdisciplines tried in the earl>:;.sevonties. 
■ . Si ?he new c-ourses increased t^ role of- laboratory work in senior science. 

8 Th. <=v<;rem of various combinations of units of "single strand' and multi- 
■ . 2:and^ :tudLs!"in principle, provides students in New South Wales, with a _ 
• 'wide choice of scientific studie?-. _ . 

^ S. Eberhard, V. Eyers ^nd B. HannafqrdUere the maip developers of small ' 
scale chemistry. i . 
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Interview with D.J. Anders: 23 Api^il 1976. 
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new course ywould have had its impact blunted. Similar suppor"t->assisted the 
introduction of Bijlogy in South Australian government schools.* BSCS Biology, 
beginning in 1967 wOT^esp^ecis^lly assisted 6y ,the increasccT capacity v to purclj^-^l'^x^ 
new apparatus to service* an. increlasingly pppu'l*ar subject* - , 

, ' * V ^ \ ' • . . , ' 

* Jfhose examples of specific assistance for the j^mpft^mentation of -new ^ ^ 

curricula do riot constitute an exhaustive^ list of such effects of ^he Science 

Facilities Program . '^Other cases undoubtedly exi-st wh^^ sych S^^cific records ' • 

were not .available . Moreover the implementation of- ne\y curricula was also ^\ 
' \ ( « .« 

affected*by the existence of better science rooms ip schools. The 'general 

' / ■• . , J ' \ ' - . , 

existence of better science rooms and more abundant basic apparatus ohanged 

. " ■ t • ' . . 

the parameters within which curriculum development could occur. Thus ASEP ^' 

could be developed on the assumption that Teasortable access to good. science T 

rooms would be pos'sible and that basic apparatus would be^availab^e in ^ 

schools. Thb Teachers Guide indicated -that t-he successful* use o^ A§EP \ ■ 

required good science rooms and the availability of certain core equipment ' 

(ASEP, 1974:41). One former Assistant Director of ASEP has explained that, 

ASEP did not need to produce packages of equipment .because most pf the » 

^equTpment which was required was already available in. schools from the 

Commonwealth Science Grants CRamsey, 1974) .. In Western Australia a new 

set of activity centred curriculum materials for Lower School Science was 

introduced with the Achievement Certificate in 1971. Prior to this a • 

survey of the availability of science rooms in schools was conducted. It - 

was considered important that classes using these materials should have 

good access to science rooms. The^-materials were developed on 'the assumption 

that this was the case. ' • . 

In two ways the Science Facilit^ies Program became a factor in curriculum*^* 
development and- implementation. The most ^obvious was the direct provision of 
apparatus to schools implementing *now courses. Less^ obvious were the changes ^ 
in the limiting conditions within which those plannifiig and developing curricula 
material could operate. While not crucial to the success of the new ventures 
the Science Facilities Program did remove, some important barriers. However,' 
the' very fact that small proportions of^the funds available to the Statef 
were diverted to help scJiools adopt new curricula indicates' that limiting 
the« Program^o the provision science facilities was not" in accor'd with the 
needs of science teaching. 'The implementation of the Science Facilities 
Program shared several assumptions with the new curriculum projects. Not least 
of these 'was a belief in active participation bV students in learning through 
first-hand experience of sci€aitific phenomena. Since it was a shared goal, 
more co-ordination between facilities provision and curriculum development 
may have been beneficial. . ^ ' 
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The Sup^ly:«^of Apparatus 




The Genera l Cofttext 

^T" " 



♦ - A ge;iera?-deveiopnient _in the-system through which ^government schools 
jipparatus w^s that o£ granting schools more a??ienomy 'to orier appara 
' Lted 'their conc^itions and '.purposes . ' In part thi^s 'development corresponded- 



V 



to'the devolution, of authority .for planning curricula. As school ^cience. 
curricula diversified it was nec^sary. to modify tfie central control of 
•apparatus supply.' The jmotivation^tO shift re^oi^sibility for the purchase . and, 
.inAjentory ^f ssie»fcF-a^ratus't» schopls ■was also a.result of the grwth of 
3c}ool _sy^siem^/ Many became too large fqr such minutae to be centrally admin- 
There is also evidence th'at ^he Scientfb Facilities Program .. 
coitributed fo the changes w^ii'ch o'dcurred. ' • ' 

When the Science Facili-ties Program began most States controlled the 
supply of appS-ratus to schools' through an annual requisition systejn. Schools a 
ieiuested apparatus and indicated existing . stock each ytar. ^ The requisitions 
were ass"essed by Science Inspectors , modified, and the material requested sent 
to sch'ools.throu^ a stores branch. The Scienjce Facilities Program, altered , 
th s by making aj^l able additional funds. The requisition system which ^ 
polsibly suit9«ithe supply of bare essentials was not so appropriate "hen|t 
bejame possible to provide schools with more sophisticated, or special, app*atus. 
By .providing funds which removed pressure on the supply system, the Progifem 
enabled consid^E^tion of alternative means of providing schools with material^ 

I^ the early stagQs-of the Progrjfin problems arose whicfj,served as; salutary ~ 
lesso^is for later developments . Because suiTh a large^e had to be spent " 
projmly, bulk issuQs of equipment wer^ade to rfll schools, with but minor 
vai^Sbn to account for scl^ool size, this procedure became the sul^ject of 
much pub Ac criticism. The supply of astronomical telescopes was particularly^ 
controversial. It was claimed that'those instruments were unwanted. and inapprg)^ 
priate in schools' 'The furore ^ich was generated prjilbably influenced the later 
decision to allow schools -fcs-d^cide "on the apparatus which they need*. 



11 See for example the Sydney Morning Hferald , 22 and 23 July 1968, The article 
<v' clai^ sQience teachers regarded the Science .Facilities money as mis-spent 
and wSuld have preferred to be. allocated a budget. 
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Table 5*1 The Usefulness of Certain Items of Equipmea^^^^Sug^lied to - 



Schools - 1967 



1 



Ten Most Useful . 



4- 



Item 



Mean ^ 
Rating ^ 



Item 



Tpn Least ysefu-l «^ « ' 

* ' Mean ' ^ 

./ Rato^ng ... 



Motion Projector 

Mi crosc<^es^ ' 

\ * . ' b.. • 
Refrigerator 

Dissecting Microscope \ 

Power Packs 

Electric Balance 

Overhead* Proj ector 

Rock Specimen S^s 

.Molecular Mo He Is 

IncujDi 



ator 



3.9 
3.8, 

3. 

3.7 

3.6: 

3.5 
2,5 
3.5 
3.5 



GJ^s ^Workers Burner^ 
Ultra Viol|itMd|amp 



Wind Mef e:^\^^'';..'^r 

> Centrifugfe ; • ■ 

Oscilloscope 

Cloud CKrunbe'r 

Thermograph \ 
. • . ' \- 
. Barograph " \ . 



Telescope - 
Vacuum Pump 



\ 



i 



2.3 
2.5 
2.7 

'^2. '8 

2.8' 

2:9 
*2.9 

3.0 

3.0 ^ 



Notes : 



a Ratings were on a four point ^cale : 4 = Very useful, ^3 = Some^yise, 
^ * 2 = Limited use, 1" - " * 

. b 



'{Jo use. 



Items supplied to only 50 to 60 percent of schools. 



Reactions of teachers 



> 



In 1^67~*S^urvey of|^ lf?ie reaction of telichers in one State to the Science 
Grants was conducted by the Science Teachers Association "of Victoria. 
Teachers were asked to indicate" the usefulness and quality of 36 items supplied 
as part of the consignments to schoolL. There was only one cohsis^t^nt pattern in 

^the . indications of qnality most rcspoiulents considered most items of satisfactory 
quality.^ Interesting "^^fferences* in the items considered to be useful were 
revealed.^ A listing of the most and least useful items i«s in Table 5.1. A 
surprisingly large .number of the *tcn most iiscfiT^ items^ were audiovi sual' or displa)^" ' 
materials. The remainder were items used by students. Among the least useful 
ten litems was a preponderance of items which would normally be used by teachers 

-for demonstrations^ However, the mban values recorded indicate that not many' 



12 The survey was conducted for STAV by D. Cohen but results have not been 
published. The raw data was supplied to the Schools Commission i^for this * 
Project. 222. replies were received representing .a response rate of 50 -.percent. 
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EleifcrixJ Balance 
Model Skeleton - 
.t^^^^ AquariAim Tank 
' . O^kcilloscope 

Linear Air Track 
"* Vacuum* ^Pump 



a^^^^items were rated ort a four point scale 
.used, 2 = Rarely used, 1 = Never used. 



Often use 



b The percentage of schools reporting posscs.sibn 



of one or more- of the items. 




teachets considered any items' without use. Even the telescope was considered , • 
to be of .so^^ use. So^e others (eg. the wind ^eter) ^ve^^ound further 
application in Geography. ^jjT 

' • ken "the Science Facilities Project was conducted in 1975 scie^co-ord- .. 
inators indicated the usefulness of a number of -ite^s about .which co^^ent had . , 
■ be'en^ade-. Table '5.2 records' the ^ean ratings to each of 7 ite^s of .apparatus. 
Results ha^ been reported only for New South Wales and Victorian government ^ 

clools b4use only there we ^ these co^ items .ade avail.^le.n t e e 1^ 
consignmeS^- schools. It is interesting chat teachers .n: these States hoV^. 
such lilar Views in spite oS teaching different .u.ricu.a. Jhe a-— 
..lescope is considered only -rarely, used. Of cou.se one .:^ht not re so n bl, 
' expect othen.ise.. 1. is.perhaps more sal i.nt to indicate tfiaf only. 10 to 12 
pLnt of the school, in eac. St.te Indicated ^at the telescope was nevcj used. 
Lie such pieces of apparatus could well have been accorded lower pr.or.ty 
, they are clearly used, albeit rarely, and are npt washed. . ■ ' ^ 

A similar result was also re'ported in the Science News le^er of the 
- Victorian Education Department (1969:A69/1015). Some 90 percent of schools 
forwarded pKority,^ of apparatus to the Department, in 1969. H,gh prefer- 
ence was shown to ite,s for pupil use (eg. light ray boxes, rock sets) as 
opposed t. items for teacher use Ceg. Van der Graaf .generators , gas syr.nge^) . 
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Tab le 5-. 3 Preferred Method of Allocating Apparatus Xo Schools 
Teacheiis' Comments in 1967 , 











N 


. Percent 


Present Method (Direct Consignment) 


65 


31 


Science Teachers Select from List" 




* 

26 , • • . 


Dire^ Money, i^raht to Schools 




\ 43* 


.. « • • . ' " 

■ .' ■ V :^ . 


211 


100 


This confirms the pattern of ,preferen'ces 


discerned in 


both the STAY survey 



and the Science Facilities Project .survey, ^ .= « ^ * 

Tfeachers responding to the STAY surveV also kfiswered severj^ other 
quest^^ons. In' response to being asked- to indicate a preferred method of 
'allo^jation , two-thitds sought a method which placed more' responsibility with 
schools. The' details are . contained in^able 5^3. It is in that direction 
that policy has shifted. 

At(jtthe time that--tlve^-.STAy. survey was conducted most schools had . only 
experienced the benefits of theS^ence Facilities Program by receiving 
apparatus. When asked about factors\ limiting effective use of apparatus, or 
other methods of improving scisence education, other facets of facilities were 
the most frequently "mentioned. It is isurprising tftat preparation time and 
in-service education oppprtunities^w^e not more frequently mentioned. Table 
5.4 contains a list of tt^ iiiust f requently mentioned issues. While the. Science 
Facilities Program has been said to have overemphasized' the importance of 
physical resources it should be observed that many science teacher^ shared the 
view that facilities were important to them. / " 

Table 5.4 Issues Related to the Use of Apparatus - Teachers' Comaients in 1967 



Comment 



Limiting Factors 

fercent Mentioning 



. Other Methods of Assisting 
Comment Percent Mentioning 



Storage space * 16 

Inadequate Science Rooms 14 

Lack^ of Blackout Facilities 14 

No Instructions for' Use 13 

Insufficient time .13 



Bdb^cs an4 Libraries ' 
-Improved Buildings 

Audiovisual aids^ 

/' ■ 

In-Service Training 
More Preparation Time 



21 

19/ 
16 
12 
10 



N .= 224 



Changes in - Supply .Systems i n Each State . /• ^^ -^ v \ 

' ^ — — ■ ' % '" \ 

Two responses to the problems posed by the availabilit^;,C3ff fynds tor .-^cien-. 
tific equipment qould be observed in several Statygte'liool systems .^One \ 

■ • ' . . ' . ^. i ' f • 

involved the establishment of forms^of wider consultation on policy, the \ 
other involved changes in administrative procedures s^ that' there was great^^r 
devolution of authority. \ 
Victoria . " ^ * " ■ • . ^. . 

The advent of Commonwealth funds for equipment in Victoria resulted in 
the establishment of an ad hoc committee to help formulate policy in the 
distribution of apparatus. Membership of thir.s body known as the Commonwealth ' 
Science Grant Equip;nent Committee varied over time but it contained Department- 
al officials, Inspectors, Science Teacher^ and. Teachers College Lecturers. 
Initially it decided from teachers submissions what could be. considered desir- 
able items of apparatus in a science department, buik purchases- were arranged 
and were followed by distribution .to schoo Is according to a priority list 
devised by the inspectorate.^"^ Several other developments modified this 
.arrangement. The need to supply apparatus A)r BSCS and PSSC courses reduced 
the finance available for general major apparatus. Increases in school 
enrolments and greater emphasis on practical work meant that more Commonv^ealth • 
funds were diverted to stores branch for the purchase and supply of basic . 
apparatus. 'IVhen it was observed that the items supplied in bulk were not 
always the same as those which schools desired, a shopping list system was 
introduced. Under this arrangement ' schools could i5elcct,from a list , apparatus 
they required up to an a-mount determined by the school enrolment. This was used' 
for the Commonwealth funds from 1970 onwards and was later applied to. the " • 
general equipment supply. Two problems of the shopping list were apparent. 
Firstly, small schools were often unable to afford an expensive item. STecondly, , 
the movement of teachers could sometimes result in a new science co-ofdinator being 
saddled with apparatus which suited the idiosyncratic: inti'rest of a . predecessor . 
To solve the first problem an allocation to establish parity between schools 
^'with respect to some basic items Was attempted .but was quickly limited by dwindling 
funds. The second problem was tackled by inlti.ating procedures ' tnrougli wliich 



13 The Budget meeting^ 10 December 1969' was held at an inner city high school. 
In attendance were 6 Inspectors of Secondary Schools, 2 Inspectors of Tech- , 
nical Schools, 8 Science Teachers, 4 Teachers College Lecturers, an Assistant 
Director of Secondary Education, a member from stores branch and the Principal 
and Science Co-ordinator of the host school. The sub-disciplines in which 
they had qualified were Physics (5)., Chemistry C6) , Biology (3), Other Science 
(2), Geography (2) and Mathematics U)- J j g 

14 Minutes of meetings of" the Committee were held by Mr I.M. Hall. - 
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schools could exchange apparatus. It was an interesting attempt but met 
with little response from schools. " In -addition to this annual supply there 
was a basic kit of apparatus supplied to every new science laboratory. 

New South Wales • 



Developments in New South Wales were similar to those in Victoria,. In 

the first stages the extra. Commonwealth money was used to provide standard 

equi^gment to all schools. This was in addition to the school science 

departments' normal requisition from State supplies. As a second stage from 

1971 onward a Commonwealth Science Grant list was attached to the school 
1 7 

requisition. From that list schools could order* up to a budget of about 
$150 J3er laboratory. In 1974-1975 schools received a cash grant from the 
Science Facilities Program for science apparatus. A total of $511,000 was 
distributed in this way. The. amount granted depended on school size with 
the most common 'grant s for High Schools and Central Scjiools being $900^ and 

$450 respectively (New South Wales, i-ilc 71/25625). Schools had considerable 

18 • 

freedom in spending that monev. Some litems left in stock were allocated 

19 * * 

to schools in need. IVlien no more Science Facilities Program funds were 

available all apparatus was ordered through the school requisition. How- 
ever, the intention for the future was to develop a schgol- based system under 
•which schools crtuld spend some of their entitlement through credit at the" 
-Government Stores Department and, use the remainder to purchase directly 
-from suppliers.*"^ ■ ' ^ 

As in Victoria a Science Fquipment Acfvisory Committee was established in 
21 ■ • ^ 

1965. This Committe e deterrmined items to be added to, and deleted from, * 

15 Interview with Mr I.M.^Hall : 21 October 1975. 

16 As in Victoria this included valuable (eg. oscilloscopes), unwanted (eg. 

** anaemometer) 'and esoteric (eg. telescopes) apparatus. A. direct distribution- 
system from suppliers vho had been awarded contracts ^ to schools was used, 
Sqme quality control spot checks were made. 

17 From 1971 schools- were, allocated a budget to be divided among departments. 
General science apparatus was purchased, through government stores, out of 
this amount. The Commonwealth Science Grant List contained more specialized 
items of equipment. Some Principals may have reduced the science share of 
the general budget. Interview with Mr C. Macdonald, 5 August 19 76.. 

18 The general condition was that the money was to be used for science. Where 
an- item was available from the government stores it was to be purchased there 
Other items costing less than $250 could be bought directly while those worth 
more than that amount could be referred to the Special Projects Unit. 

19 Interview with Mr J. Jacobsen : 5 August 1976. 

20 Interview with Mr C. Macdon-ald : 5 Aujgust 19 76. 

21 The Committee was composed of. nine Science Co-ordinators in schools, a 
Teachers - Col lege staff member, a Staff Inspector (who was Ch.airman) and the 
Senior Technical Officer (who was executive officer). In recent years, two 
curriculum officers have joined the Committee. J J^(^ 
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lists sent -to schools and from August 1970 published a series'of Science Ng^ . 
Science Notes were mainly a guide fdr-TfeeT-main^nance and safety of the 
' equipment supplied to schools but they also i^rovidpd a means for teachers 
to comment on equipment. Suppliers who gav^ beit valie were recommended 
-by the Equipment (Wttee to the Stores Branch. While the Science Not es 
provided a lot of inflation the Com^Tittee also used the network of science 
advisors to. re.inforce this aspect of in-service-education. 

. ■ ' ' ■ ■ ■ ' - . V • ■ ' ■ 

' south Australia 

■ south Australia saw developments broadly comparable to, those in N^w 
south wales and Victoria. A basic bulk order system, with requisitions for 
items' not on the list was augmented by the Science Facilities Program alloca- 
■ tion At first bulk consignments of goods purchased with the Science Facil- 
ities Prpgram money were made to schools. This changed so that schools 
could select from a Commonwealth Science Lis^to the value of their alloca- 
tion Both the bulk order and Commonwealth allocations to each school were 
determined by a formula which took account of science enrolments and the 
amount of science taught. There were.in the early seventies. spepial alloca- 
tions for ne; courses, new laboratories and small glasses. From 1975/76 a 
single comprehensive catalogue was used. Schools were allocated a budget, 
ordered available items from the State Supply Department, and had received a _ 
cash balance (in three instalments) . This balance was to be used for local pur- 
chases", repair and maintenance. Thus responsibility for management of, 
. resources was transferred to schools. An interesting side issue was -that 

neighbouring schools were encouraged to group and thus share sophisticated ^ 
apparatus . -.■ ^ ■ 

Adviceon the supply and purchase of apparatus to schobls from science 



22 



For example. Science Notes .No. 9 (19721 was concerned w th the safety of 
high voltage discharge tubes and of mercury spillage It ^^^"/^"^^^ f ^ 
suleestions regarding in-service t^raining. Science Notes No. 8 (1972). 
confaned information about using\ set of two organ pip.s to demonstr te ■ 
beats and also some uses of the pH meters. Science Notes No. 11(1973) 
contained suggestions for the use of the Overhead Pr03ector. 

23 Science Notes 11 : 52-34 ( 1975) ■^bntained a description of the Committee's 
role and composition. 

24 Interview with D.J. Anders : 23 April. 1976. 

^ M rnnc;t Education Officer, SA Department of Education. 

25 Statement prepared by M. Laust , ^taucatiun uj-i-i^^. , i 

26 Circular to School Principals, 18 February 1975. 
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teachers came from the Apparatus sub-committee of the Secondary Science 

^ 27 

Curriculum Committee. By. acting-as a liaison body with, schools .it ccyjld 
investigate and seek to rectify problems of ^supply. It has also been influ- 
ential in developing policy for the supply of apparatus to schools and h^s 
even been responsible fo-r the cataloguing of items held in the State Supply 
Department (South Australia, 1976 : 7) . It .is interesting that the effective 
and influential Secondary Science 'Curriculum Committee has been reported to 
have had antecedents in the ad Roc groups formed in the mid-sixties to 
provide advice on the purchase of apparjitus and 4^boratory design. " 

Queensland and Tasmania ' . ^ . 

The Queensland Education Department has also modified its method of 

29 

•supplying apparatus to schools. Where previously schools requisitioned 
items , from a list and their order was vetted and approved, now-a- ^^udget 
system operates. As in the previously mentioned States, schools can order, 
up to a budget limit, the apparatus they choose. It is possible to or<ler 
'off the list* but delay times in delivery are rather long. There was no 

i 

formal apparatus advisory group. 

Tasmanian schools operated in a similar way to those in Queensland wh(^n 
ordering apparatus-. However, while the budget system had .previously applied 
to science (since the earlier years of the Science Facilities Program) now 
the school is allocated a budget and within the school the priority to each 
subject area is determined. When schools have determined orders Zh^y are > 
collated and purchases made lirhrough the Supply and Tender Branch. Science" 
departments ' are" able to order items off the budget list. ^ — 

Western Australia - . 

Western Australia has continued to use a system of school requisiti*ons 

which are vetted by the Science Superintendent. The process begins in February 

with- requisition lists sent to schools;. Given optimal circumstances goods are 

delivered in October. An automatic data processing system for keeping inventories 
. ' : ^ . / . o 

27 The Secondary Science Curriculum Committee is a lar^e body of more than 40 
people. It works thrpugh a series of sub-committees : Agenda, Apparatus, 
Audio Visual* Book, Curriculum Design , Evaluation , Laboratory Design andJ- 
Science Centre. It is influential in policy and involves a large number 
of senior science teachers. ' . . - 

28 Interview with D.J. Anders : 23 April 1976. 

29 Interview with G. Robins : 7 June 1976. " — 
:30 Interview with G. Fish : 24 May 1976-. \ ■ 
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•of^.s-rocks -is intended to speed the process considerably" The first supplies of " - 
apparatus purchased with Coimno-nwealth funds were sent to all schools oh the 
ba^'is of what .was deemed necessary . After two years the system moved 'towards 
teacher choice ba*sed on purch^ise from a list within a- sum "determinejJ by. school^ 
.size. This was in addition tO'the annual requisition 'ixnd applied brrly to U ^ 
Commonwealth funded apparatus. It was considered to be%a failure because the 
purdh'ase^ reflected toO strongly the personal preferences of thp science co-prd- ■ 
inators. .Those idiosynciratic choices jdid not always 'suit "their sucfcqssors. As^ 
a result the Venture was discontinued.. Commonwealth money was used only for 
equipping new laboratories and assisting tile implementation of new couTses . ^ 
Energies were devoted to developing an efficient annual requisition sysfem.'- - 

The changes in methods, of supplying schoofs with- apparatus fo^^^^^^^fience 
■ can be partly attributed to the need to respond^ to the increased ^iversity 
among school^ while at -the same time retaining an efficient and eqjjitable 
"system. However, it. does se§m that the advent of the Science Facilities^ ^ 
Program provided both the impetus and the opportunity to. make supplies more 
appropriate to each school in the system. Methods tried in the Science Facil- 
ities. Program were often prototypes/ for the general systems which were developed. 
At the very l^ast the Program was a proving ground for new systems. 

^ , The Design of Science Rooms ; 

Two developments pertaining' to the design of science rooms over the years 
1964 to 1975 are worth noting. The first was an increase in the extent- to 
which people involved in science education were consulted about room design. . 
Secondly, there was a trend to emphasize more versatile multi-functional r^poms ^, 
rather than fixed bench single purpose rooms. 

■ Procedures ■ 



The" Victorian Education Department provides one example. of^ increased consult- 
ation- with science education personnel. A Laboratory Design Committee was 
established in 1964. ."Of its seven members, six were experienced practising 
teachers while the co-ordiriator was a senior science . inspector . Its 



51 At its August meeting .the Assistant Di'rectpr of Secondary Education and two 
members of the^Public Works Department were present. It received suggestions, 
from two science teachers not on the Committee. 
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recommendations of general .policy shaped the development' of scie;tce rooms to 
be. provided in Vicjtorian secondary schools."^ . ' The co-prdina^or prepared plans 
which were considered in. detail feefore bein'g modified for -pre^^sentat ion to the 
Public Work's Departnjent. Some differences arose between t/he Public Works^ 
Department and the Committee over the width of rooms. ' TJ/e former favoured a 
24 feet width which had been used to that date whiJc th(^/'lnspcctora^te and the 
Committee, preferred a 52 feet width. After lens;thy discussion rooms were 
pilanned with a width of 28 feet.. S^n?rTri^ differences/arose over whether rooms 
should be free standing or added to exist ing structures . At the very least 
a' precedent ■ of involving teachers in^ planning groups was established. 

In Queensland a~ simi l.a_r group was responsible for reviewing the»design o 
of scieiice laboratories (Robins, 1974:5).. flowcver, it only came into - 
existence in theearly seventies arid was not pcrmanentlv established. 
There was less provision for feedback from teachers than in .Victoria. In 
Queensland the best designs were not followed in all laboratories: a dist:ihct- - 
■ion was made between State funded rooms, and. Commonwea 1 th funded rooms. , The 
new designs only applied to the latter. ■ Prior to the formation of this 
informal group designs. were drawn in sketch form by a science inspector and 
developed" by the Works Department. ' j 

^ ' J , .' ■ 

Since 1965 science teachers, in New South Wales Juave been involved in 

planning school sci-ence faci 1 It ies (Turner, 1974:9). The planning was co- - 

ordinated through the Schools Building Research and . Development Groufb' which 

.was established in that year. This group was staffed by teachers and inspectors 

from the Department of Hducation as well as architects from' the Publ ic Works 

Department. 'it evaluated school facilities, prc'i-xared briefs' for school .design 

•and undertook research in the construction of hu.i Id i ngs . The planning of 

science faci lit ies is now co-c/rd i najted by a research officer who is assisted by 

the Science Teachers Building Adyisor^y Panel. This group of about 24. people 

comprised inspectors and a di verse range of teachers. It is not clear' whether 

this development had any link to the Science Facilities Program though it 



32 ■ .■ ■■ . ^. ■ 

The principal decision was to support ; inu 1 1 i^ipur pose rooms ^rather than 

separate c lassrooms- and . labora torics . In hddj t ion . recommendat ions were 

• made about, the numbe.r of rooms (4 in an 800 pupil school), the type, (one 

for each of Biology; Physics, Chemistry and Science)' and requisite features 

(2 'doors, master , switches-, type of furniture and" scrv i ces) . ' ■ 

See New South Wales Education Department, Public School Architecture in 
New South Wales. " '.; " 
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^ . ' now ereater opportunity to experiment 

with room design. A lot of the 

Research and Develop-,nent Group involved science laborator.es, 

\ ..eU.or;t.r.Oesi.nSu.co^itteeisoneo.t.su.si.^^^^^^ 

secondary Science Curriculum Committee in .South ^J-al I s - ^ 

.our,cience teachers- and - ^^-^ " 

.nclude aspects of ^--Jj;;: /"". LLnLtions ^often resulted from 
pillars,, bollards and overhead trucking. . , _ Secondary 

the context of curriculum ^ r . ^ -rniTtion to the su 

, action" of. the Education Department. It ha. ahout ■ , 

e^t-^f apparatus that there was a practical ^-f;;^^^^^^.^ 

^ laboratory design and apparatus at the //^ ^^^ 
Program. That informal network^ of advisory. groups was the prec 

Science Curriculum Committee. . . _ 

/ ■ • A„=rralian schools have always originated with 

'..H. science f ^ .I „ .csi.r.roups h... .xistei , , 

until recently. Tesi^ns of sconce 3,^.0! co.plexes (Betio..», 

' . aoc«e/.Kich ouUine. the - . „ ,u,h ScHoois 

,,,5,1 Si.ilar doc-enc, g».-.e plnnn n^^ . ,„ ,„.„i. these 

- "."i-"-;--; jrr: ■ tlo r„..., ,ep,esentative co.-ttee. .Mc. 
rer;itrrrierr.:-.-.a„a s.-co->ttee. science ».s^o„e , 

Of the subiect a„.. ™h-co-Utee, ,.,i,o„ . 

^ 1 1Q71 Prior to that date a vny xt » 

. p„ce-ur..biSfn on., .» "^'-J] superintendent ani t^e Public - 

, science .upet..son, " ^ ,,„„.^,„ „3te« in , 

:::ir.Tnr:e:tr:::t„;;a in.o„a.-co-n.ca.io„ se„s to ha. ptesente- 

less of a.ptoble. than el»e»here. • . . 

• -L, to trace chanBcd procedures in the plannins 

■ ,„ Victoria It wa, possible to trace ch g P ..^^..j,.,, p„gra.. ■ 

. of science accomodation to the be.,nnrn. " ^^^^ ,,,tin8 

si.i..r d=velop.ent c.a.,e ,ate. ,n Q"?- . s.„th *u,t- 
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Table 5.5 Types of Science Rooms in Australian Schools . 



Primary 
Classification 





Secondary ^ - 








Tertiary 


Classification 






Class! fication 


1. 


1 No services 


1 . 


1 . 


1 


Classroom only 


I ^ 


2 Limited Services p 


1 

i . 


^ . 


1 


Lecture theatre or 




(front bench only) 








tiered demonstration 




. u ■ 








room 






1. 


2. 


2 


Demonstration room. 


1. 


3 No Teaching 


■ 1 
1 . 


■7 

•J . 


1 


Single Purpose . 




Provision 








Laboratory 


2. 


1 Bar-bench type 


z . 


1 

1 . 


1 


Long benches across 




(with services on 








room 




each bench) 


2 . 


1 . 


2 


Long benches dowa ' 












room * 






2 . 


*1 . 


3. 


Long benches across 












room but split with 












centre ais le 


2. 


.2 Island bench 


2 . 


2. 


, 1 


4 to 6 seat island 




. type 








benches in room - 










all services 






2. 


9 


.2 


2 seat island benches 


3 


. 1 Peripheral 


3. 


. 1^ 


: 1 


Sinks in benches 




Services (Move- , 








around perimeter 




able writing 


•3 


. 1 


.2 


Runnel benches around 




" tables in centre 








perimeter 




of room) 


3 


. 1 


.3 


Perimeter services 










with peninsula work 












areas separate from 












writing area ^ 


3 


.2 Service Pillars 


3 


.2 


. 1 


Long runnel 'pillars' 




(with moveable 








with abutting benches 




benches abutting 


3 


.2 


.2 


Fixedm liars 




these) 


S 


-2 


.3 


Mobile^* pi liars' with 




i 


i 




overhead trunking of 




¥ . 








services 



:1. Separate Pacilities 



2. Fixed Services 



3. FlexibTe 
^Arrangements 



one function of, the design group fornnjd in 1965. Desigri and planning procedures 
used in Western Australia and Tasmania appear to have developed without the 
Science Facilities Program having made a big impact. 

The Design of Science Rooms - ^ 

Trends in the design of science rooms in both government arid non-government: 
schools have been, in a similar direction but there were variations in the 
time at which new designs were introduced. To consider the development of 
design it is worth classifying changes in three stages. The first stage 
saw the use of separate rooms, or areas, for laboratories and teaching. 
The second stage resulted in dual purpose science rooms which had large fixed 
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work benches. Most recently, in the third stage, science rooms have been • 
developed which are more versatile and multi-functional ^ Rooms built in this 
third, stage have often been called flexible. Table S.^^contains a summary 
of the types of science rooms built. 

Stage one science facilities were discouraged in non-government- schools 
6y the Commonwealth Standards Committee from the outset of the Scie«.ce Facilities 
program. Most Stiitc nepartmcnts of F.dOcation did not proceed with separate 
single purpose facilities. Lecture theatres were provided in some Western ^ 
Australian science- suites when a team teaching concept was -in vogue. Such 
facilities are now useful as a school resource but not as'a science resource. . 
Science blocks built in some Queensland schools in the mid sixties included 
laboratories of a type unsuited to class teaching. An example is shown in 
" Figure 5.1. While some early South -Australian designs were single purpose 
laboratories they were also suited to cl.ass teaching. In general the^oncept 
of separate teaching and laboratory areas was losing favour at the time the. 
Science Facilities Program began. Its demise was hastened by that scheme. - 

the second, or fixed bench stage, of science room design predominated in 
the'early part of the,^Science Facilities Program. Fixed benches appear to 
have derived f rom ' a concern to provide adequate services in science rooms. 
' Possibly this was a reaction to previous shortage though equally it cari be 
• attributed to the need for stable working areas in Physics and Chemistry, the , 

■ sub-disciplines for- which new facilities were then being provided. Variants 

■ of this design are evident in rooms which have long benches either acros? 

■ rooms, or down rooms ^ and in those rooms where the long fixed benches are 
divided to give a centre aisle (Figure .S.2). The island bench design 
used in New South ''.'alcs ('.ovi-rninent sclioo 1 s' and , shown i n Figare B-.'S is . 

■ Jiiothbr variant of this theme. It was used in a State where senior as well 
'^as junior curricula involved multi-strand science and was possibly intended 

to cater for that circumstance. Science rooms with fixed benches are still ' 

• being built and are favoured hv many science teachers because of the stability 
of work areas and the easier accessibility of services. 

A combination of pressures to reduce tlic cost of science rooms and to ' 
. '.p'rovide facilities for cours'es such as I5SCS and ASHP led to the development of the 

• stage three science rooms. . These rooms, which give emphasis to one or other of.- 

■ the meanings of flexibility, were conceived' in the. late sixties but few examples 
were builV until the' sevent ies . ^ Among the- various forms of thi-s concept there 




Figure 5.3 An Island-Ben ne-^ifn Si:iehce Room. 




Figure 5.4 A Science Room 



with all the Services at the Perimete r of the Room. 

^28 
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are two groups. In one group the emphasis has been on peripheral services, 
and work. areas, with movable writing tables in the centre of the'room. The 
^ other approach involved providing services at pillars to which movable * 
benches could abut. • . - 

Peripheral services carried the advantage- of separating w^irk areas, 
with their associated mess and temptations for vandalism, frora the commonly 
used writing' areas . This approach is evident in the most^^^pcent laboratories 
provided to government schools in NeW South Wales (Figure 5.4;), Victoria 
(Figure 5,5), Queenslan4 (Figure 5.6) and elsewhere. It can also be seen 
in some of the' designs used by non-government schools. 

Service pillars prgvide better access to services without students 

having to move from th^ir work place. A good example of this approach to 

the design of science rooms has been shown in Figure 5.7. Rooms intended 

for Chemistry in Victoi*ian schools incorporated elongated 'runnel' pillars 

with abutting benches. (Figure 5.8). The boldest attempt' at flexible ' 

laboratory space incorporated the use of mobile pillars which plugged into 

service points trunkcd though the ceiling. This was tried in several South 

Australian government schools biit the practical problems have proved too 

- * ■ ' ^' 

great and the approa,ch has been discontinued. 

•Changes in the d^s-i^n of science rooms have occurred over the course 
of the Science Facilities Program. It is probable that changes would have 
taken place Vithoutithe Program. However, the stimulus given to the design 
^of rooms by the large amount of money ^vailableVpossibly hastened the 
changes. It also lessened financial constraints which would have inftibited . 
the use of some design features. ' 1^ 

Summary . ■ . . 

. • ► ■ ■ • ' * 

A range of developments in science education were influenced by the Science 

^ Facilities Program. The provision of laboratory assistants, new curricula, * 

apparatus supply systems which were more sensitive to the needs of individual 

schools, and more adaptable room designs have all emerged. Alt have affected 

science teaching across systems and have been at least partially influenced 

by the Science Facilities Program."^, . 
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CHAPTER SIX- 



ROOMS FOR TEACHING SCIENCE 



Looking at Science Facilities * . 

In Chapter Three the development of the school questionnaire was discussed. 
Part of that questionnaire was coiTcerned with the adequacy of school science 
facilities. Information, was^sought about, four aspects of science facilities. 

1 Whether the school had an adequate number of science rooms.. 

■ - *. 

2 Whether the school had science rooms of good quality. 

3 Whether there was rsufficient apparatus available in the school.' 

4 Whether the schodr employed laboratory assistants in science. ^ 

In order to examine the intercorrelations between these aspects of the^ 
questionnaire a factor analysis was carried out. Variableis of different 
sorts were included in the analysis a 

1 The indices of rbom availability for science lessons CQ^ and : 

2 The total. number of science ro<pms and the number of dual purpose 
.'science rooms . per 1000 students (L^ and L^^ . 

3 The functiozial^ adequacy, or quality, of the sqhool^s science rooms. 
Jl- The number of equivalent full time laboratory assistants per 1000 

students and per 10 science teachers. > . 

5 The direct responses of the science co-ordinator to questions about 
the adequacy of 'expendable' ,. 'minor' , and 'major' apparatus!. 

6 The Science Co-ordinators ' ratings of the degree to which various 
features of the school's science fadilities, impeded practical work.'. 

The SPSS program FACTOR CNie et al , 1975: . 468;) was used- In the analysis 
reported in Table 6.1, four .principal components had eigen values greater 
than 1. When varimax Rotation of these components was undertaken the four 
factors extracted had the loadings shown. From these loadings it was possible 
to identify the four factors: . . 

.1' The availability of science rooms. 

2 The provision of support Staff. 

3 The abundance G?"^paratus in the school. 
4* The quality of science rooms -in the school. 

Thus the structure of the questionnaire was confirmed. It therefore appeared 
reasonable to consider each of the original four. aspects of science facilities 

■ 121. . 
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Table 6.1- Factor Analysis of Responses to the^ Questionna ire^: 
Science Facilities in Australian schoolj^. 



Variable 



Factor Loading 



1 . 



Functional adequacy . 

Basic apparatus impedes experiments 
•Laboratory design 

Preparation time 

Lack of assistance 

Lack of storage space 
.Expendable apparatus 

Minor apparatus * • 

Major apparatus 

Laboratory assistants/1000 students 
Laboratory assistants/ 10 teachers 
Science room availability (Q^ 
Dual purpose room availability CQ2^ 
Science rooms per 1000 students 
[fual purpose rooms per 1000 students 



-77 



-51 
-68 



4 

-60. 
61 

65 



68 
71 
61 



84 

S3 



76 
79 
90 
88 



Proportion of variance 



24.0 22.8 12.9 ' 9.0 



Note: Only loadings greater than 0.30 have been recorded and decimal points 
have been omitted. - ' 

separately. The next two chapters present analyses of these fpur aspects of 
science facilities. This chapter isconcerned with science rooms: their 
abundance and quality. The next chapter considers ,the supply of apparatus 
and the presence of laboratory staff as conditions necessary for J:he effective 
use of rooms.' 

. Three types, of data were used to examine each aspect of school science 
facilities. Objective .information was provided by the various indices of room 
availability and laboratory assistance developed in Chapter. Three. The science 
co-ordinator in each school provided information- about the functional, adequacy 
of rooms and the stock of apparatus. The science co-ordinator also provided 
an opinion about the degree to which different aspects of the school ts science 
facilities impeded practical work. These three typcsjof data were considered 
complementary means of obtaining information about schbol . science facilities. 
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Table 6.2 Science Rooms Built or. Renovated Since 1964 in Schools 
Established Before 1964 



Government 



% Schools 
with <20% Mean % 



Catholic 




Independent 



%' Schools 
with <;20% 



Mean 



% Schools 
<20^ 



New Rooms New Rooms New Rooms New Rooms- NewS^^AllTs^New Rooms 



Mean 



New South Wales 


5 


60 


0 , 


, 90 


8 


54- 


Victoria 


8 


53 


0 


- 85 


7 


75 


Queensland 


8 


59 


10 


86 


7 


83 


South Australia 


14 ^. 


47 . 


0 




0 


81 


Western Australia 


6 


57 


9 


81 • 


0 


87 


Tasmania 


10 


^•74 


0 


96 - 


0 


86 
















Australia 


8 


57 


2 


87. 


6 


73 


- The 


Availabil 


ity of 


Rooms for 


Science Lessons 







The Contribution from the Science Facilities Pro gran 



One measure of t"he impact^ of the Australian Science Facilities Program on 
science accommodation was the number of additional rooms ^received by schools 
which already existed in 1964. In some States it was difficult, to establish 
the source of funds provided for each science room. Therefore the ttDtal 
rebuilding program since 1964 was considered rather than' only those rooms, 
identified as provided through Commonwealth funds. An additional reason for 
this decision was the Commonwealth requirement that State governments should 
continue to provide funds for some Te'building of science rooms . (Smart , 1975: 
170). The results in Table 6.2 were obtained from the school .questionnaire. 
These results show that veryfew of these previously existing schools had 
less than 20 percent of their present science rooms added since 1964. Most 
governir^t schools of this vintage had 40 percent or more of their present, 
rooms a(Jded during the period when the Science Facilities Program was 
operating. The mean for government schools was 57 percent. By comparison 
most non-government schools had more than 80 percent of present rooms built 
since 1964. Thus while most schools in Australia received additional science 
rooms, non-government schools gained mVe. new rooms per school than govern 
ment schools. 
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,n addition !p notin. tUe .differences bc.een .ove^.ent W non-.overn^en^ 
chools. two other co^nents about thes, data see.' warranted -F.r tl 

w.H it. greatest impact on Catholic schools. 

"':t^:::z i . .xucc. in..„.« 

^7:°^"^^.^ P ciUUe. appe„s „>,.e AcUne. 

■ : :.'"s-c.i„ ..c »„-c«..nc ».ep.,.„. »;:r"s:a: r 

pp.., „ «ai„.. less benefi. t..„ ■;;;;;;:„t ■ 

Z .xpl.n.tt.n f.r tii, pr.b.bl, lies in the h>st„y .f ' 
ru„d The F„„d ..s ..,t a.f ivo in »o- Soutn Wales (S-r.. 1972). Hence, 

: ,n.epen.e„. s.hoels in tba. S.a.e. U pre-e.pteU 

..eiiiUes r„.,a.. S.neels -nicb .ere assi.e.^b, ^ 

bee* assessed as needing s. .any additional roo.s f™ tne Se.enee . 

frogtai... ' ■ , ■ ■ fi_ 

" Scienee J!oo»s fot_ScUncoJ^ssons. ' 
7,:~~:r„ed previousl, tnat a nu.ber ef authorities was responsible 
r a Linisterin. tne Scienee raeilities Pro.ra., Tbese -^'^^^T ~ 

c- ^ho number of science rjooms which a school ^ 
ir: : rre::io„s be„eentne mdl^es o..ne-. .men 
needed. Table 6.^ show. ^ rhanter^Three All were found to be ... 

■ J ^^^m nriroria stated in Chapter ' i nrec. j^xx 

. were derived from, criteria . , nne consisted of those 

r::: :re T^n/seienee t.a.t . 

ind.ees .h.cn . ■ y „„„s to the sehool enrol; 

■ :hre;.as based .n ^nee„s,and criteria, .as poor. , 

rnrrelated with the others. 

correiaxcu , ; of Need for 'ScienceRoorns_. 

Correlations Bet^^n^yar2^s^inL^£Si^L^^ ; : 



Table 6.3 



(Commonwealth) 

0 (Commonwealth) 
^2 

Q3 (W/V) 
(NSW) 

Q5 (V^^) 
(SA) 

o 
L 



89 LOO 

89, 



Q4 


^5 


^6- 


4 


4 


.Q7 


61 


60 ■ 




60 


55 . 


35 


56 


,• 55 


49 


. 58 


62 


21 


61 


60 ' 


57 


"60 


55 


35 




94 


' 90 


99 


97 


42 






81 


. 92 


89 


21 








89 


. 86 


63 










97 


48 












43 



2 , o - 

(Qld) . ^^.L^VL--——^- 

Notin*" Decimarpoints have been 

b Indices are dc-fi-nQd on pages 44 to 47.. 
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Table 6.4 Availability 


of Science 


Kuoms in 


Secondary Schools 


(Q^J in' 1975 


> (Percentages of Schools in 


Each Category) 






Government 


Catholic, Independent 


Total . 


Less than -30 


11 


/ 

8 


• 1 


10 


-29 to -15 


27 


19 


5 


/ 24 


-14 to 0 


27. 


16 


23 


25 


1 to 15 ' 


14 


9 . 


. 31 


14 


16 to 30 • • 


113 


13 


- ' ■ 27. 


.11 ' 


Greater than 30 


11 


34 


13 ■ 


15 


Total 


100 


KJD- 


100 


100 


Number of Schools 


230 . 


89 


76 


415 



Two authorities, the Commonwealth Standards Committee and the Western 
Australian Education Department, assessed the needs of schools accordingr~to 
Jhe ^amount of science taught. The influence of the Commonwealth Standards 
Committee on government policy for funding the final quadrennium of the • - , 
Science Facilities Program was discusse^ in Cha.ptef. Four. Part icul ardent ion . 
was made of the fact that the final quadrennium was intended to meet school 
needs which were known to exist in 1970. In practice only the needs of non- 
government schools were known accurately. The amount of money to be allocated 
to government schools was calculated in proportion to the sum determined for 
lion -government schools. One measure,^jtff'the^^-c££^j^t iveness of the Science 
Facilities Program could be considered to be the extent, to which the"^ 
availability of -science rooms in school's at the end of the Program sati'sfied 
the criteria of the Commonwealth Standards Committee. Two indices which have 
beenMiscussed previously were used; Q^- related available science rooms to 
the number of rooms specified by the Confmittee's formula. Values of were 
the percentage- excess of science -rooms Swhich a scjiool possessed relative to its 
assessed needs. ~tt:s assessed needs vvere based on provision of sufficient 
science rooms for every lesson and an allowance of 25 percent non use. An 
ideal value for would have beert zero, was similar.bat considered only 

those rooms which were equipped for students to do ^experiments . 

Values eft Q^, and were calculated from/ informat ion pi*ovided in October 
1975, just three months after the Science Facilities Program finished. 
Therefore, It was possible to use tHis data. to assess whether the Program had 
met the needs ®f schools for science accommodation, The'results in Table 6.4 
show the percentages pf Government Cathol ic -and Independent schools with 



varying, levels "of science room provision. Where the.valuc of i)^ was- less than 
-30 the school was considered seriously deficient in that it had too few 
science rooms'to possibly accommodate all. science I'essons. Schools for which 

was less than -15 but great ei* . than -30 were classified as deficient'. 
Science lessons could be held in" science rooms only at, the cost of^ impo^sing 
restraints on the scheduling of other classes . , 'Even so, insufficient time 
woj^ld have been ■ avai labi e fo^^the maintenance .and. servicing- of science rooms 
'^o allow them -to -be used to best advantage. A value of equal to -fS 
corresponded to the 85 percent /room usage regarded as suitable by the West.crn > 
Australian Education Department QCDE' F ij c. 68/2764 f 14 ?;)). Those' schools which'' ^. 
had a value of greater' than -15 but less than 0 were regarded as having an 
adequate, but less than ideal, number of sc ience rooms. It was possible for ' 
such schools to accommodate all science lessons in science rooms with only 
minor inconvenience. ' 

It was clear that- at ' the cone lus ion of Science Pac i J it ies Program the 
provision of .Science rooms- in A.Ust ra 1 ian secondary schools was better than 
in 1963'whfen two-thirds of science classes were not held in science rooms. 
Yet frcm the data in Tiible 6.-4 it was also/apparent that about one-tenth of 
schools had a serious shortage of science rooms for their heeds an^l an 
additional one quarter had a shortage which would impose constraints upon 
the teaching they provided. Moreover it Was. in, t;he government schoo1^^s that 
these deficiencies wetc most marked . Very few Independent schools had a 
shortage orf science rooms. , 

The same cut-ofiF point s' were appl ied to Q^. This implied that only rooms, 
equipped for students to do exper iments-^were satisfactory science room's. To 
assurne this is possibly a 1 itt 1 e har'sh 'but it was the' clear preference of the 
' Commonwealth Standards Coinnutfee to build dual purpose rooms -(Commonwealth of 
Aust^ralia, 1976 : 15.-16) . The results obtained by applying the same cut-off 
f)oints to as were used for -^are shown- in Table 6. 5t It can be seen that ^, 
■^an'evcn greater difference existed between gov.ernmcnt and noivi^overninent schoolrs 
,■ when dual purpose rooms_alonc were used. Nearly one quarter of the gbvernment 
schools were ser iousiy'^def icient in dual purpose rooms. Restricting, science 
rooms to those equipped for student experiments made little difference to 
" non-government ^ schools : only a few could b. considered seriously deficient. 

The'comparison of government with non-government scliools across' Austral ia 
suggested- non-government ' schools were better provided with science rooms. 
However, ■■the administrative, units responsible for implementing the Science 



Table 6.5 ' AvaUabU ityj^of^Ouil, Purp^^^^ Sc iQnce Rooms^ 
Secdndary'~SchQoTs'"' (Q O in'^'i97'5 





.ft. ■ • 
Gov^^nment 

' #j ■ 


Catholic 


IncTeper\dcnt 


Total 


Less than -30 . " 


Jl3 . ■ , . 


■ 8 


1 


19 


-29 to -15' 


4'. 29 


19 


10 . 


26 , 


•-14 ' to . 0 


25 . ' 


18 


27 y ■ 


24 • 


1 to 15 




■ ic> 


,33 


11 


16 to 30' 






19 


8 ' ■■ ; 


Greater than 30 


9 ■ 


r* '28 ■ 


■■10 


12 • 








...^-..^^ .. 




Total 


' ' 100 

a 


100 


' 100 


100 


Number of 5c^hools 


23.0 


89 


76' 


405 



Faciflities P-rogram included State Education Departments as well as the 

Commonwealth*^ Department of Education^. Therefore it was necessary to compare 

the. availabil ity of science rooms in different States. In order to siiow tlie 

variation between and within the school systems in the States two statistics 

were computed. The mean values of and were recorded in Tables 6.6 and 

6.7 respectively. In iiddition, the percentage of schools * seriously deficient' 

in science rooms (Q, less than -30] or dual purpose science rooms (Q. less than 

1 , / - 

-50) was entered in each. Table. 



Table 6.6 



Room . Avai.lal)ll ity (Q^ for School Systems in Eacii State in 1975 



Government 



Catiiol ic 



Independent 





Mean 




<«-50 


Mean 


. <-50 


Mean 


0, 
'0 


<j30 


ACT 


-8 




.0 


25 


0 . 


16 




0 * 


New South Wales 








0 . 


15 ■ 


7 . 




0 


Victoria 
Qu'censland 






5 • 


55 


7 ' 


14 




0 


16 




15 ■ 


48 .' 


0 . '. 


15 




b * ' 


. South Australia 


-12 




18 


. 18 




15 




8 


Western Australia 


-8 




6 




* ^ 


6 




8 


Tasmania 


15 




10 


• 7. • 


0 


28 




0 


Auirtral in 


-5 




ll/-^ 




8" 


./1 2 




1 


L Refer to. Cliapter 


I- our 


for a 


descr 


ipt ion 1 


of the Chang 


es . in 


title 


of -t 



Commonwealth Departments which were involved. 



J 38 
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Table Dual _Pin2ose_Boom_Ay^^ 

: "EacTi State in 1975 



Government 



Catholic 



Independent 



Mean 



%<-30. Mean 



%<-30 Mean 



%<-30 



ACT 

New South Wales 
Victoria 
Queensland 
South Australia 
Western Australia 
Tasmania 

Australia » 



-8. 
-14" 

-7 
-10 
-21 
-21 
7 

-12 



0 

24 
8 

27 
.40 
39 
29 

23 



25. 
-5 
30 
48 
10 
-3 
4 

14 



0 
13 
7 
0 
8 
■ 6 
10 



21 



0 
0 
0 
0 
8 
8 
0 

X 



The data which are recorded in Tables 6.6 and 6.7 provide a ^ore complete 
description of the availability of science roorns for science le.s.sOns It was 
apparent that in addition to variations between .the ^ean values for States and 
s hool systems there Cere variations within systems. Moreover there we e 
-greater variations within ; so,e school systems than others. Ro^an Cathol. 
schools not only had a higher .ean fo, and than. other non-govern.ent 
schools but they also included a greater proportion of schools serxousy 

. ■ roam. That School system contained both well and poorly 

deficient in science rooms. That bcnoui =.y 

provided schools; In part this can, be explained-by the ^^"^ ^ 
Within the Cat.holic school system which includes .ell ^ ^/J^ 

„ell as small parochial secondary schools. However in addition t t>i 
variation of Q, and within the Catholic school system increased as a e 
Of changes in Its administrative structure ■ fBourKe., 1974). As far as possible , 
. the commonwealth Standards Committee took account of the structural change 
inCatLlic education (Commonwealth of Australia. 1076). Indeed, the Committee 
occasioplly encouraged neighbouring schools to. share science facilities. Yet. 
in spite of this, the process of consolidation and reorganization resulted in 
some science rooms being built in schools whose secondary enrolment subse- . • 
duently declined or ceased while other school, grew so rapidly that ^l^"^^ ^ . 
science room provision was no longer 'adequate . , In one country town, visi^d 
by the project Officer, a Roman Catholic school had a science room P-^^^^^,^ 
through the science Pacil it ies Program but had since ceased to enro secondary 
students." The government .school in the same town was sorely pressed for 
science accommodation. 
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Variation also existed among government schools in Queensland. The 
mean value for was higher .than for other government school systems. . 
was lower than , indicating a high , proportion of demonstration rooms, but 
still reasonably high compared with other government school systems. Yet an 
unexpectedly large number of schools. were seriously deficient in science 
rooms (13 percent) or dual purpose science rooms ^ (27 percent) . This can be 
explained by an uneven distribution of science rooms. One contributing 
factor"" was the disparity between metropolitan and non-me^^KJOl itan schools in 
Queensland. The data in Table 6.8 show the mean values of^Q^ and Q tor 
fffchools in urUan and rural locations. In Queensland ^the disparity Ts'.greatest. 
Even within the metropolitan region large variations existed.. Two schools 
which were visited had an. abundance of science rooms as a result of a decline 
in student enrolment. Facilities provided when the schools were larger now 
served a -^declining number of students. '^ . " 

In Tasmania also there was an apparent discrepancy between the high me.an 

" , 4 

values of Q^ and Q^ and the large proportion of schools considered seri^opslx » 
deficient. This discrepancy arose not because of marked d*ifferences between- i 
metropolitan and non-metropolitan schools but rather because of the difference 
between High Schools and Matriculation Colleges. Matriculation. Colleges are . 
well provided with science rooms (Q^ = 72). Other secondary schools do not 
have such an abundance of science rooms (Q, = -ij. - 

. , ■ s Q • 

Table 6.8 Mean X^lucs^ of_.Roo!y^y^^l^bil.^-5Ji tQ4i^i^J}j. ^oom 

AvSila bility^ (Q^j ^7 S chooj Locat'ion for Government Schools in 1975 



Metro. Non -Metro. Metro. Non-Metro. 



ACT .-8 - ■ . -8' . - 

New South Wales -8 - -9 -14 ■ . -15 

Victoria . -5 -5 r6'. "9 

Queensland. -^^^ 55 . ^ 6^ : 5 **21 

South Austral ia -15 . . '-^27 ^ -8 

Western Australia - -15 0 -28 -7 

Tasmania 10.15 5 7 
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Grouping Scliools wi th Si mila r Provision .of Sc ience Rp onis 

To extend the description of science room availability across all possible 
categories of, schools by State, school system, location, type, and coeduca- 
tional status would have produced a voluminous set of tables. It was 
therefore considered useful to cluster schools according to the extent with 
which they were provided with science rooms using a technique known as the 
Automatic Interaction Detector, or AID, (Sonquist and Morgan, -1964) . 

The application of the AID to this problem has been described elsewhere 
."(Ainlcy, 1976). The criterion u^ed was the availability of dual purpose 
rooms, Q^. The prcdiciprs entered were tl/>sc charact^cristics by which 
schools arc commonJ^ identified: State, school system, location, coeduca- 
tional status and type. School type referred to the number of years of 
^ secondary schooling offered. The splitting was control led by specifying that 
the variance shoul'd be reduced by at least 0.6 percent as recommended in the 
OSIRIS manual (Institute for Social Research, 1971). and also that each group 
should contain at least fifteen cases so that small idiosyncratic groups 
were not formed; ... 

The sample first split on school type with schools which procebded only 
■ to Year 10, together ^vith Matriculation Colleges, being better provided than, 
other schools. The upper group split further between States as shown in 
Figure 2 while the lower group was next divided on school system with non- 
government schools being better provided for than government school's. . The 
full pattern of the splitting is sYiown in Figure 6.1. The terminal groups 
of schools which were formed arp described in Table 6.9. \ . ^ 

The AID, at each successive step, forms groups which 'account for*' the | 
maximum possible amount of variance in the criterion. The terminal groups 
therefore represent the clustering or grouping of schools which 'exjllains* 
more of the variation in the criterion than any other possible grouping based 
on those 'predictor' variables entered. Thus the classification formed is 
the mL -. economical description of the availability of science rooms. 

■ From the AID analysis it emerged that three variables were most i rp port ant ^ 
in distinguishing schools on the hasisof dual purpose room availability. , 
These were type, school system, and State. 

Schools which only enrolled students up to Year 10 had a greater number or " 
■ science rooms for the amount'of science taught than other schools which offered>^ 
complete secondary program. This was because senior students generally placed greater 
demand on science rooms than students in Year 10 and below. Throughout Australia 
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5 .state ' 
t] HntTas«WH. _ 



legend 

Group Number Hem value of 0 
0 = 96.1 




Umber In Group 



Splitting characteristic 



All Schools 



School finistiES at 
year 10 or less or 
starts at year 11 



School goes to 
year 11 or 1? _ 



1 = 3.08^* 



Notes: 

(1) Srallest group size = 15 

(2) N = 39^ 

(3) r=t-value of split 
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figure 6.1: MP Unalysls to Deteraine Distribution of Availability of jtience jfooas in Australian Secondary Schools 
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th.„ 0.0 subioc. stu.««. This c™ bo = ; 

1„ T.bl. 6 14. Sine. th.s. subjects gccrall, occupy as -ch t»c as the 

;;";Lt subject , sci«.c. - ".- « ^.'^^ 

. . \u vn.r^ 7 to 10 In addition, to this, schools 
• cr-^pnre facilities than Years 7 to lu. m 

of science, facil ^ . ^ Tasmania) were often non-government 

which proceeded only to .Year 10 lexcepi 

. ,1 Thnir small size meant that their one or two 

schools arid were often small. Their small. b 

•science rooms adequately met their modest requirements for science . 
acconunodation. 
".Table 6.9 Clusters 'of Sc^^sjitisimi^ 



Terminal 
Group 
Number - 



Mean 



Description of Group 



Number of 
Sample 
Schools 
in Group 



■ 8 
12 

13 

10 



11 



-21.6 



-19.8 



-4.9 



-2.7 



5.9 



11.1 



52.3 



Government schools proceeding to 
Year 11 or 12 in NSW, SA and WA 

Government schools proceeding to 
Year 11 or 12 in non-metropolitan 
areas of VIC and QLD 

Government schools proceeding to 
Year 11 or 12 in metropolitan 
areas of ACT, VIC and QLD 

• Non-government schools in NSK and 
, WA which proceed to Year 11 or U 

b 

. Government schools in TAS .and 
those schools in WA which 
to Year 10 only 

Non-govt:rnment schools in states 
t)ther than NSW or WA which 
proceed to Year 11 or 12 

All schools in NSW, VIC^, QLD or^ " 
SA which proceed only to Year 10 or 
less #■ 



99 



33 



50 



44 



% c 
14 

olds 
42 



13 



20 



50 



.95 



23 




Notes : a 
b 



AnTLal value of Q. would be z^ro- Co^, ^ positive valub 4^^ic.^.;:.C 
excess, while a negltive value indicates a deficit. -VV.-^ 
The seven Matriculation Colleges which P-^^I.S^ZlJsf 
^;Sfi:dTsmL?e?^o;rsnrwo^^?se?ara?e these from schB^S...i^ 

Tiroceed only as far as Year 10. "'i: ' i'i--- 

proceea. on ^ _.-..„lds throughout Australia 

This column shows the percentage °f i;->"=" " ■t.-yn', 

in the schools described m each group. .... 
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Other splits made by the AID reinforced the divisions discussed previously. 
The results confirmed the importance of the school system by indicating that it 
accounted for more of the variance between schools than any variable other 
than school type: and it has been observed that type was partly associated, 
with system. Differences existed between States for government schools and, 
to a smaller extent, for non-government schools. The latter differences 
wouldybe expect ei^ on two grounds. Firstly, the allocation of money for the 
Science Facilities . Program was divided between States on the. basis of school 
population and took no, account of differing emphases on scien^:e. Secondly, 
State Education Departments (for government schools^ and State Advisory 
Committees (for non-government schools^ differed in the proportion of their 
allocation spent on building^ rather than equipment (Smart, 1975^. For 
example, among non-government schools. Western Australian Independent schools 
placed greater emphasis on equiprt^^nt. This was also true for. New South Wales 
Independent schools. In 1975 thes^ schools were among those which were les:^ well 
provided with science rooms than their -counterparts elsewhere. By contrast 
the Western Australian Education Department allocated a large proportion of 
the money available to them to buildings . . 

Metropolitan schools were significantly better provided than non-metropolitan 
schools only in the government- school systems of A^ictoria and Queensland. In 
no other case was a split made on the basis of location.. Nor was there any 
difference detected between girls, boys and coeducational schools which was not 
previously removed by the school system to which they belonged. One of the 
disparities which existed at the beginning of the Science Facilities Program" 

: . s 

was that girls/s'chools were ill-ct^uipped for science. It seems that that 
disparity has nov^Vbeen ^c^i^^ovoc^•;^ ■ ''^■W- 



The.'-PVo Vd s ion_olFv^^n£e^^^^ 

So' far this chapter has considered tH0^ avair^l>M'^'i;5^^ rooms fqr the 

the 



science lessons taught each week; **"-T-his^-^6rrei^^^ approach of th 

Commonwealth StanM .^vu'^Jlt^^^^ rooms was belie 

to .be a potentia 1 i i^f 1 u en c e u pon t h'iip^tu^'v'S e teaching which was 

x:onducted. However the indices Q and QiJ/^ifb^foVs'^^tit^ the provision 

of rooms in schools wtiich tod:ch much sc-t the proy-isions in 

those which teach a diminished amount. Tlence, variations between States were 
due not only to diffei^ences in the provision of science rooms in schools but 
to different demands made upon science facilities. Varying demands^upon the 
sci(\nce facilities proyided could have arisen from three sources. 

^44 . ' . 
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1 Variations existed in the time allocated to Science each 
week for Years 7 to 10, 

2 \ Some students in Years 7 to 10 may have studied no Science 

at all and there^fore not used the facilities at all. 

3 Schools differed;^in the extent to which senior students in • 
Years 11 ancl 12 chose to stud'y science subjects. 

The Demand placed upon Science Facilities 

From the . information provided in the responses to the questionnaire it was 

possible to calculate: ^ 
• ^' 

1 the amount of time allocated to science teaching per week for 
students who studied science in Years 7 to 10, - 

2 the proport ion of students at each Year level who did not study 
science at all , 

3 the average amount of time spent in science per week for ' 
students in qu^:'Rlvcn yearCby combining 1 arid. 2"), and' 

4 the proport iontiiif ''Year l2 students enrolled -in science subjects. 
This fourth calculation used a Science Enrolment Index. The value 
of this Index was calculated .for each school by dividing a 
weighted sum of science subject enrolments by the total Year 12 

■ enrolment. The weighted sum was calculated by scoring students 

, enrolled in one science subject as one, those enrolled in two 

subjects as two, etc., and weighting enrolments in each of the 

Wyndham Science courses in NSW (about half of the schools in 

1975) in an appropriate way. This procedure 'may be stated as 

follows: , . 

j: Ei , Ei = the enrolment in each Science subject 

^ ~ where ^ ^ total year 12 enrolment. 

, and for Wyndham Science Schools in NSW ^ o\ 

S = where Wi = the weight appl ied to each level 

= 2.0 for level I ' 

= 1.5 for level 21' ' ' 

= 1.0 for level 2S and level 3. ' 

The amount of time allocated for the teaching of science differed signifi 
cant ly between the States in each Yearrlevel. From the data in Table 6.10 
it can be' seei;i that in Victorian schoo 1 s ' rather less t ime is spent in the 
study of science than ; in other States. By contrast in Western Australia, 
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Table 6. 10 Mean Number of Hours per Week per^Class Allocated to Teaching 
Science in 1975 (Science Students only) ^ 

Year 



o ua lc 


, . , 7 


8 


9 


10 
"3.7 


ACT . 


3.4. 


3.3 


3.4 


New South Wales 


3.4 • 


3.4" . 


3.4 


3.7 


Victoria 


2.3 


2.4 


2.6 ; • . : 


3.1' 


Queensland 




■ 3 .3 ■ . ; 


3.6 


3.6 


South Austral ia 




3.1 


3.8 


3.9 


Western Australia 
Tasmania 


5.2 


4.0 

,3.2 


4.0 
■ 3.4 


3.9 
3.5> 


Australia 


2.9 


3.1 


,!)3 . 5 


3.5 


..Note: The data in 
study some 


this table have been 
science. Non science 


calculated for those classes which 
classes have been excluded. 



where science is one of four subjects in the Achievcmcnt'Ccrtificatc »core'', 
considerably more time is spent in studying science. Only Year 10 students 
in South Australia study as much science as students in Western Australia. 
There was no significant difference in the time given to science between 
Government, Catholic and Independent schools. Neither was there a signifi- 
cant difference between boys. girls and coeducational - schools. However, 'as 
can be seen from the data . in Table 6.11, Year 7 and 8 students, in non- 
metropolitan schools spent more. time in science lessons than their city 
-counterparts. 

• ■ ■ ' r ' . . ' 

Table 6.11 ycan_^Numbcr of Hbur.s per Week per Class Alloc.itctl to Toachi'ng 
Scj.cncc'".at*"Vcar' S" Vn C'L Vy' an'd' CountVy'^ScIiiboTs in '19 7S'". 
(Science St'udcnts' on^y")" ' ' 

'^ ^^^ L ^ 



State 



Year 7 ' YeUr 8 



Metro. . Non -Metro. Metro. . Non -Metro. 



ACT 5.4 - 5.3 

New -South" Wales .5.5 3.5 . » 5.5 \: 5.4 

Victoria 2.0 - 2.6*^ 2.S • 2.7 

Queensland , .- ^ - .5.2 5.4 

South Australia - , - 5.O .54 

Western Australia" . > ... 4.0 4.0 

Tasmania 5.2" " ' 5.2 . 5.2 5.2 

Australia - - . 5.O . 5.5 



^4 6 
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Table 6.12 .Percentage of^Stude^^ " 
.in 1975 , _ • 



Gove 



mment Catholic Independent Total 



ACT 

New South Wales 

Victoria 
.Queensland 
• South Australia; 

Western Austrialia 

Tasmania 

Australia 



2 


0 


0 


1 

• 


0 


0 


0 


0 


9- 


3 


-0 ' 


7 


31 


. 14 


4 


■27. 


6 


3 


0 


6 


0 


0 


.1 


;o 


1 


'3 


0 


2 


8 


•3 


1 


7 



Tables 6.10- and 6.11 refer to the amount of time allocated to science 
for^those students studying some si|ence. In practice not all students, 
even in the lower secondary school, were students of science. While in 
Years 7 and 8 nearly all ^udents in secondary school took some science, by 
Years 9 and 10 a number had apparently dropped science completely. In 
addition there was considerableWariation between States in this pattern. 
In Year 9, nearly one quarter of Queensland secondary students studied no . 
science at all : in other States veryvfew Year .9 students omitted science. . 
Among Year 10 students more than one quarter; of Queensland students included 
no science in, their course.. Other States had a much smaller proportion of 
such students. . Victoria had the next largest with seven percent. Table 
6.12 shows the percentage of Year 10 students in -each-State and school system 
who'did not include science in their curriculum., The State differences were 
significant.- In addition differences between school systems were also sig- 
nificant, -ifh^ ;was "a larger proportion of non-science students in Government 
schools th&i^|hplic or Independent schools. " ^ . • 

. It is interesting to note that the students who studied no science were 
mainly girls. In Queensland schools about one half of the girls- in Years 9 
and lo'studied no science at all, but virtually no boys excluded science. 
Those girls who did not take science were fallowing a course of commercial 
studies for which science appears to, have been considered inappropriate. 

As a consequence of the variations in tine percentage of ■ students not 
doing science- it was necessary to calculate the amount of time allocated to 
science per week for each pupil. Hence, those . students whose allocation 
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Table 6.13 Mean, Number of Hours per Week Allocated to Teaching Science 
Per Pupil in 1975 (All Students) v 



State 



Year 



10' 



ACT 


• 3.4 


3. 


.3 


3.3 


3.6 


New South Wales 


• ,3.4 . 


3, 


.4 


3.4 


3.7 


Victoria 


2.3 


2. 


.4 


. 2.6 


2.8^ 


Queensland 




3, 


.3 


■2.7^ 


2.6 


South Australia 




3, 


.1 


3.8 


3.7. 


Western Australia , 




4, 


.0 


4.0 


3.9 


.Tasmania 


3.2 


3, 


.2 


3.4 


3.5 


Australia 


2.9 


3, 


.1 - 


3.2 


3.3 . 



Note; The data recorded in this table have been calculated, for all 
classes including those who study no science. 



was ztiTO were included in the calculation. The results have been shown in 
Table 6.13. Since this measure combined the time allocation fot science 
with the proportion of students who studied that subject it provided an 
indication of the demand made 'per junior secondary school student" on science 
facilities. . In two States that demand was notably low? Victoria and 
Queensland. In the case of Victoria this was a result of a^^sm^ll time 
allocation to science while in Queensland it was a consequence of a 
significant number of girls opting out of science. These data suggest an 
explanation for some of the differences in the mean values of Q^ and Q^ for 

Table 6.14 . Mean Values of the Sc i enc e En rolment Inde x fo r School 
Systems in Each State^ in l?75"^Tyear~ I'SX '' ^ 





Government 


Catholic 


Independent 


Total 


ACT 


125 


107 


148 ' 


124 


New South Wales 


116 


119 


120 


116 


Victoria 


89 


104 


109 


94 


Queensland 


127 


118 


138 


127 


South Austral ia 


131 


114 


- 139 


131 


Western Australia - 


147 


124 


167 


147 


Tasmania 


113 


105 • 


153 


119 


Australia- 


117 


111 


127 . 


117 
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the government. schools in each Sta^e. Queensland and Victoria appeared to. , ^ 
be better provided because the demand of their lower secondary school. science 
classes was less. . 

Schools differed in the science orientation of senior students courses ^ 
; a5 well as in the demands of their lower school students. ' The Science 
Enrolment Index provided an indication of the propensity of Year U. students 
to pursue scientific studies. Mean values of this index, for schools which - 
have Year 12 students, for each State and school system are shown in Table 
6.14. Clearly in States such as Western Australia and South Australia senior 
students placed greater demands on science facilities than in States such as 
Victoria. Interestingly, the difference between States was significant 
at the^O.OOl level, but the difference between school systems was not . 
significant at eVen the 0.05 level;. 

The data in Table 6.14 provided an explanation of one other division which 
was made by the AID analysis. Schools which enrolled students up to Year 10 
were better pro vicied with science rooms than other schools, 'The results in 
Table 6.14 show that in most States the mean value of the Science Enrolment 
Index was greater than. 100. It can be inferred from this that senior schooi— 
students generally placed more demand on science rooms than students in Year 10 
and below. Students in the junior secondary school take the equivalent of one 
science subject each. Those in Years 11 and 12 take an average of more than 
one subject each. 

Nu mber of Sc ibnce^j^oms per 10£0^ 

The analysis of demands placed on science facilities revealed that there were 
considerable differences, at both the lower, and uppx;r secondary school levels, 
- between States. It was therefore considered desirable to examine the^ provision 
of science rooms in schools with a measure which was independent of the amount 
of science taught. In the discussion tff the various indices of need, it was 
obs^ved that those based on enrolments were highly correlated with each other 
but less strongly correlated with indices based on the number of science 
periods taught. The. most direct measures of the • number of science rooms for . 
a given school population were and l^: the number of science rooms and dual 
purpose rooms respectively' per 1000 students. Hence L^, and were considered 
suitable for making comparisons. For and Q2 ^ logical basis had been 
deriv^jd from the work of the Commonwealth Standards Committee. The only clear 
guidance fbr" a similar cut-off point for L^^ and was the statement by the 
New South. Wa^cs Education Department (CDE Pi le 68/2764(150)) that seven science 
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rooms were needed in a school of 1000 students. The South. Australian Education 
Department considered eight science rgoms, including three demorrstrat ion rooms, 
appropriate for a schobl of that size. CCDE Fi le ^68/2764( i:46) ) . Hence the indices 
^1 ^2 ^^^^ ^^^^ comparative purposes rather, than for assessing standards. 

■ Table 6.15 contains mean values of and Ly for the school sy^stems in . 
r^r^rh State. The differences between government and" non-government schools 

which had existed, on Q and' Q were al so present in L, and L . However L 
^ ^ u 1 2 1 

showed a distinction between Catholic and Independent schc^ols which had not • 

been apparent in and Q^. This was presumably a resul t of Cathol ic schools 

having larger classes so that while they could accommodate science lessons in 

science rooms, those rooms wete rather more crowded than in Independent . ^ 

schools . . / . . 

Among government schools there were some interesting differences from ■> 
the 'pattern of and values. South Aiistrailian and. Western Austral iaii i^overh- si 
ffient schools were among the l^est provided in terms of science rooms per 1000 ' 
students. Schools in Vttose States made heavy demfltids on their ro,oms, hence 
they had lower values of and . Victoria, which had relatively high'values of 
and Q^, and New South Wales contain the government schools , least, well •''^ 
provide'd with science rooms. In Victoria this is comj5ensated by a reduced 
science teaching program^and small senior enrolment in science subjects. One ' 
can only speculate why schools of the two largest educational systems were the 



Table 6.15 Science c,Rooms 


CL,) 


and Dual 


IMrpose ! 


Science 


Rooms 


,(4) 


per ^' 


1000. Students 


by State and 


^School 




stem in 


197S 




c _ 






















Government 


Cathol ic 


I ndependent 


^Total 






4 


4. 


4 


■ S 


,4 


4 


* 


. ACT . 


7.9 


7.^ 


8.3 • 


8.3 


9:7 


9.0 


8.3' 


8.2 ■ 


New South Wales . 


6.2 


5.8 


6.8 


6.5 


10:7 


10.0 


6.5 


6.1 


^ ■ Victoria 


6.1 


5.8 


6.9 


6.7 


10.6 


10.0^ 


6.6 


6.3 


Queensland 


9.2 


7.5 


8.7 


8.7 


IK6 


10.9 




7.9 . 


South Australia 


,7.9 


7.3 ' 


i J- 


7.4 


13,3 


12.6 


• 8.3 


, 7.6 . y 


' s Western Australia 


8.3 


7.5 ' 


9.4 . 


9.5 


11.1' 


11.1; 


8.6 


7.8 .. 


Tasmania ; 


6.8 
. (9.*93 


" 6.1 " 

.(9.0)-.^ 


9.2, 


9.2 


17. t9 


17.1 


10.3 


. 9.8' . ■ 


, . Austral ia.': 


"7.2 


6.5^ 


7.5 


7.2 


ii.2 


10.7 


7.5. 


6.9 ' ■ 



N.ote: a . The figure quoted is for High Schools and District Schools. 
' The figures in parentheses include the Matriculation Colleges. 
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•reast w4ll provided with science rooms. ■ A jjossiblc 'answei: is. that these two 
government' sohooL systems spent relatively more on apparatus than building 
in the early stages of the Science Facilities Progtam. This was discussed, 
in Chapter F5ur, . ■ 

V ■ While the differences between girls,, boys and coed;acational schools were 
not significant there was an interesting difference between metropolitan and , 
•*non-metropolitan. schools. .•The data in Table 6.16 show this unexpected result. 
Non-metropolitan schools h'ad more science^rooms per 1000 students than , ^ 

• metropolitan schools in the Government, Catholic, and Independent school 
systems.' Yet,..,in spi4e of this, it can be'recalled that nbnjmetropolitan 
schools held no advantages in science rooms for r^science .leisons, In fact 

■ among the government sch^ools; of Victoria, and' Queensland they were dt, a 
disadvantage. . , • ' i . 

-It can be seen that an examination ^of scie,;ic| rO<^m provision using enrol- 
lment -based indices yiaded some differences from^W-asing indices based on 
the number of science lessons taught each week. Iwhile'the overall correla- 
•tion between, the two types, of ind,ex was moderatcfy high some specific 
differences between the. two^proaches exist. Diff erences . arise because of : 

1 , different emphases dn science between States, , 

2 variations in class size because of, the relative abundance^ 

of . other resources, -and ' 
3. different locations which necessitate small senior classes. 

•.As was discussed in Chapter Four, the Science -Facilities Program was 
' administered separately in government and non-government schools and ^ 

• separately in each State. - The total allocation was divided, between government 

' Table 6.16 Science Rooms ( L 1 . and Dual ^Purpose Room (L;,lJ[£I_1000. 

' Students by School Location in 1975 ' . . 



Governmer\t Catholic - Independent Total 



(Rooms/1000 students;) 

Metropolitan 

Non-Metropolitan 



6.6 . 6..9 , .10.8 ■ 7:0 

.8.1 . .8.6 . ■ j 13.2 8.-3. 



.L (Labs/lOOO students;) ^ , . 

Metropolitan » ■ 5,9 ^'^tj .,' ^'^ 



Non-Metropolitan 



7.4 /■ . 8.6 : '■ ' 12.9 ■ , 7.7 



and* non- government schools op the .basis 'of school DapMiation and between 
States on the basis o£ gros5 population / Such" a:iMdi vis jqn took account of 
neither initial conditions nor ^ iff eic^g emphases i^n Science. WitfS^n systems 



school needs Ati^ school priorities" wcire determii^€d by using a variety o^ . 'f^. 

means, some ehroli^nt -based and some i\eriod-based . :^It i s^r egret tftble that a 

• 4t ■ ' ■ . '''' 

maire uniform policy was not^ rollowe^ * ^ 



' i ■ * ' . * thd Qufility of Scienq^- Rooms ^ ^ ... . 

fflhe-.fu^ctional Adequac)^f Rooms .. ^ ^ •.^^ 

? ' ■ ' ' ' ■ / * ■ .■.">■;•:■■ 

Two -types of ddta provid.^d information about thcvqw.ality of science^i'ooms 
' ■ '■' . * '** 

in schTOls and the-^inipact of the Sci'en&e Facilities Pro'lram. One was the 

response to a^checklist 'of essential features which was. devetoped to p^issess 

functional Adequacy.- Its development was described in Chapter Three. . 

■ ■ ■ ■ ■ . ■. ' '' ' 

' The science co-ordinator wa^r asked to riate eaclj of the* science ^ooms *in 

'^'the school on each of fourteen' items, -fusing a four points scale*" ranging, from 
'■'•.<*,.' ' 

.!.non existent* to 'adequate'. Thus, the total score for each room ranged in 
> • * . *' 7 ': 

principle from 0 tp 4^ and in practice from 10 to .42. The score range 

'described rooms which^were 'cramped with miniiftal pr inaccessible services 
of gas, electricity and water, and poor working and seating conditions' to 
rooms which were !sp^(;ious and provided with adequate accessible service 
point? a(id in which conditions* were' conducive to .easy variations in work 
patterns'. A problem with interpreting results from such ^a settle is. that • 
different persons were used to rat;e rooms in different schools. However, 
within each school, the same person rated that schopls' rooms and ccrmpari- 
sons of different types of room (by age or s^rce of funds) "are possible. •» 
Moreover an . analysis of some of the questionnaire returns suggested that this 
source of unreliability was not very great.. Tfte returns from a group c^f 

. schools in the Melbpuri^e area wi^H similar rooms were cojisidered. These were 

schools of 1 ight timber construction .buijt i;^ the latp fifties and ej^rly 
\ sixties- to which two-room Commonwealth Science bl6cKs.^had been added between 

11967 and 1970.- The re'sults shpwn. in Table 6.17 suggest t1iat the variation 



was not great. The internal consistency (Cronbach's a) calculated for the 
scale ijfein&. this.; sample was 0.68. 



4 



2 \ Thii? !^as varied after 1971 .0s is described' in Chaprer Pour. 
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Table 6,17 Different Ratui^s^of^SJimiJar^Rooni^ 



Standard ». 
Mean • N 

' Deviation 



Science Facilities Program Rooms 37.4 2.05 16 

Original LTC Rooms ^ 2.9.8 3.07 24 , 

It was found that science teachers rated the rooms they identi fied .as . 
coming iFrom the Science Facilities Program as more functional than other 
rooms in which they taught science. This applied in both government and 
• non -government schools. /The mean ratings of rooms provided under the Science 
/Facilities Program and other rooms, according to the scale previously described, 
are recorded ^ in Table 6.18. Rooms about* which there was uncertainty as to the 
source of funds were included with 'bther rooms' so that for some States an 
estimation .of the rating of Science Facilities Program was not possible because 
there, were too few identified .cases . The data in Xable 6.18 were interpreted 
as indicating that an improvement in the standards of science jooms resulted 
from the Science Facilities Program. Such an improvement was an . intended 
outcome of the Program. The activity of the.' Commonwealth Standards Committee 
was directed towards this improvement bo^H through its publication, Thc^Design 
of Science^ R^oms^, (Commonwealth of AustraUa, 1973) which included suggestions 

Table 6.18 Mean Ratings of Science Room Qua li^^^ 

-e ■ . 

.- • Governmeilt 'Schools Non-Government Schools 

Science Signi- Scient;e Signl- 

. ^ l-acilities Other flcance Facilities Other ficance 

• ^ Program Rooms of Program Rooms of 

Rooms Difference Rooms . Difference 

New South Wales 58.5 ^^ 33.7 ** * -58.6 50.0; * 

Victoria. -'35.6' 50.7 -f* • - ' '57.9 52.8 * 

.Queensland V ■ 56.4 25.2 ' **. .^57.2. 29.9 " * 

' ;South Australia ' - ^ 30.9 - 56.4 ' 27.8 * 

West, Australia- 37.2 ' 51,5 • ** 57.6 (27.5^ •* 

• Tasmania " 31.1 ' 50.1 ns . ' 37.5 (35.4) . ns • 



Note>- a Too few schools in this group were able to- identify -rooAs. 

b./ * P<.OB, p<.001 / ^Vi: 
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Table 6^.19 Perc cn t age of S choo 1 s JVher c Ropms_Raj ed_ As 
A S i'g n 1? 1 c an I m p cdl'me n t o' Pr a c t i c a 1 ^ tVo r k 



Laboratory Pacilitics Lack of Storage 



^ ACT . 8 . - 5 

New South , Wales 13 7 0 11 

Victoria ' 19 14 0 17 

Queensland 40 14 7 33. 

South ' Austral ia 13 .15 0 12 

West. Australia 10 6 . 8 9 

. Tasmahi'a 8 10 Q ^ 8 

Australia ' v 18 .11 3 . 16 



Govt. 


Cath\ 


Indep. 


Total 


25. 


0 


0- 


15 


57' 


0 


33 


30 


22 


14 


r4 


20 


18 


7 


14 


16. - 


37 


23 


0 


33 


'* 7 


13 


8 


8 


36 


10 


0 


31 " 


27 


8 


19 


22 











about the design of, and possible plans for, sciej;ice rooms and through its - 
consultations with individual non-govOirnmcnt schools.. As far as goveriiment • 
schools were concerned the additional funds enab].cd State Education Depart 
ments to reconsider and improve Q^jLs't ing -pi ans for science rooms. Often this 
involved th6' establishment of nd^ n(ic cominittect^ oft senior science teacliers to 
advise on possible laboratory designsV^ Suc\\ committees considered general 
■questions of policy, developed sketch plans and- amended. draft plans when these 
had been prepared. 

As pec t s of Ro om s whicl^ Impede Practical Work 

Schools from ail systerfjs considered 'tlie new rooms [irovided under the Science 
Facilities Program tp-^be more functionally adequate than the older rooms, 
ilcnce the overal 1 adequacy of the science facilities in a school often reffected 
the proportion of new rdoms provided under the Program. In general during -1975 



government schools were using more old roops wliicli -were considered less suitable 
for teaching science. 

... 

• A similar pattern was apparent when teachers were asked wliether laboratory^ - 
facilities were an impediment to practical work. As seen in the data in Table 
*6.19 about one government school in five considered laboratory facilities, a 
'significant' problem. This applied to one in ten Catliolic schools and only. 

3 The role of these committees was* discussed in Chapters l*our and I*ive. . ® 



three percent of Independent schools. A surprising 40 percent of Queensland 
government schools replied in these categories. It seemed that while some 
Queensland schools had sufficient rooms the quality of the older science 
rooms was not good; ■ ■ \ 

■ The replies as to whether lack of storage space was ~ seen as an impediment 
to practical work gave a le| clear picture. The results are also shown in 
Table 6.19. It can be seen that lack of storage space was regarded as a. , ^ 

'significant' problem in a number of government and non-government schools. 
Of course lack of storage space would be a problem which depended upon the 
amount of apparatus to be stored. In the next chapter it will be seen that 
Catholic schools were not so well provided with apparatus as government or 
other non-government schools. .Hence storage space was not a problem to them. • 

. ' ..Acces s to Science Rooms 

Cl asses Not held in Science Rooms 

The proportion of science lessons which are not held in science rooms is 
sometimes taken as a measure of the availability of science rooms. However 
th^association between these two measures is not direct. In the. limiting 
case insufficient science rooms (say Q^ less than -2S) would, necessitate 
science lessons to be held in non-science rooms. Where there were sufficient 
rooms available the scheduling of science lesions for science rooms depended 
on the skill of the timetable co-ordinator. the degree to which specialist 
science accommodation was seen as a priority, the interests of the science 
teachers, and the nature of the curriculum.as well. as upon the availability 
. of rooms: Schools were observed where a bare minimum of rooms was fully 
utilized. For example, one catholic school had a minimum of science rooms 
but. all were fully utilized. The timetable was staggered so that Years,?. ■ 
8 9 and 10. and 11 and 12 took lunch and morning and afternoon breaks at 
•. different times. Consequently, science rooms were continuously occupied. 

The result was'that nearly all science lessons were accommodated in specialist 
rooms By contrast some other schools had a surfeit of science rooms which 
were often unused. , In one particular government school science rooms were 
• left vacant yhile science. classes were held in normal classrooms. This was 
- the result of two factors. . The teachers did not a^car to view practical 

experience as relevant to the syllabus they were teaching and a lack of 
• equipment and poor laboratory design limited the attractiveness of the science 
rooms which were available. " . 
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Table 6.20 Percentage 


of 


Science 


Lessons held 


in Non 


-Science 


Rooms in 


1975 




Government ^ 


Catholic 


Independent 


Total 




Years - 


7-10 1 


1-12 


7-10 


11-12 


•7-10 


11-12 


7-10 11 


-12 


ACT 


4 


4 


4 


0 


'1 


0 


3 


3' 


New South Wales 


8 


5 


16 




6 


5 


9 


5 


Victoria 


7 


4 


15 


0 


5 


1 


8 


3 


Queensland 


22 


8 


8 




7 - 


• 2 


18 




South Australia 


24 


13 


21 


3 


16 . 


. 14 


23 


12 


West, Australia 


9 


8 


23 


7 


5 ■ 


2 


11 


8 


Tasmania 


7 


0 


10 


1 


0 


0 ; 


7 ■ ^ 


0 


Australia 


12 


6 


15 


2 


6 


3 


12 


5 



It should . not be assumed, that the holding of science lessons out of 
science rooms only afi'ses out of lack; of facil ities or difficulties of planning. 
It can also be part of a planned program wHich makes'.usc "of school resources 
outside the science room. In somc^ Westiirn Austral ian goycrjimen it is 

inttnSed that one sci/bnce lesson each weck'for Years 7^t(o'lO shpul4' take place 
in the library. -Thus science lessons arc in a non-^sfSienee. room not through a 
restraint imposed by facilities but as part of the planned Use^o^f./s^hool .v 
resources. : • 'V^ ' ^-^r , 

The proportions of science lessons held in non- science rooms in various 
school systems'^are shown in Table 6.20. Throughout Australia -little" more 
than one lesson, in ten for Years 7- to 10 was held in a non-science room. 
The figure was a little higher (one in seven) for Catholic schools and rather 
lower (one in 20) fo/ Independent schools.* Queensland and South Australian 
government schools held rather a lot of science' lessons in non-science rooms. 
In Queensland this seemed to be a matter of choice influenced by the nature 
of the science curricula, the teachers' views of practical work and the 
unattractivcness of some old science rooms which were available. In South 
Australia there. was considerable demand placed upon the facilities because 
a lot of time was allocated to science. In addition many of the »opcn plan' 
schools and teaching methods stress moving to facilities as needed rather 
than being continuously in a specialist room. " 

At/senior level, in Years 11 and 12 only one in 20^ science lessons were 
held (n non-science rooms, the proportion being a little larger for govern- 
ment than for non-government schools. In South Australia the figure rose to 
.one in eight for government schools, in' part due to the provision of science 
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courses for non-academically oriented students. In general it seems that 
Years 11 and 12 were well accommodated in available science rooms. . 

Access to New Rooms ' ° • ' 



Table 6.21 records the proportion of lessons in various subjects held In 

rooms provided under the Australian Science Facilities' Program. Only schools 

which identified some rooms as coming from that source have been included in • v ;| 

the calculations so that the figures are an indication of the. priority giveh'- / 

in using these facilities. In non-government schools where the provision has,,^.>^ 

bxjen most abundant the pattern of use seems more uniform across the various ' 

subjects and age levels. However, in government schools, where this source. :of; '^.-^^ 

funds had provided a smaller .proportion of available science rooms, there was /;>••, 

a different pattern of use.. In general senior .Physics and Chemistry enjoy4i.:-:^ -l'- ,,!^, 

most use of these facilities while junior science classes and senior scibfiC^*fi-:^r::r^ 

other than Physics and Chemistry had less opportunity to use the facili3:i.^s^:. *i 

• .' ■* , '^■< * ' ■ ^ ' ■' I 

In Queensland government schools the difference was most marked between ; 

Years 11 and 12 science classes and those for Years 7 to ID. oVictori^n'^aiid/;^^ 
Western Australian government schools used the-Scicncc Facilities Prograll)>,- '\v;^V;^;-^ 
rooms for senior Physics and Chemistry plus some junior science.- Bio}j?%^y^J^:.^:^^^ 
and 'other* senior science had less access to. the ,Sciencfe FaciUt4eS;\i?rpgr%;'^ 
rooms in those States, „ - * '■• - ' i.'- 

Tabl e 6.21 The Use of Rooms_Prov idcd^iipde^ v .•• ; 



, - . - Gover nment ■ ^■ , ■ r NQri-Govornment^^. > .■ ; ■ 

Years 11 and 12 ^ *" :7-iQ' ' Years ll; and .121^^^;^ : 



Chem. Phys. Biol. Other SCi, cKcrn.' Phys , : BiolV/QtHcr^^^^^^^ 



New Soutii Wales ^ 


55 


79 


60 


59^^ 


.,50 




.78 


92 






Victoria 


88 


91 


40 




■48' 


■. 67 ' : 


■ 7^ 


91 






Queensland 




86 


79 


54 ■ 


n8 


■■.8a' ■. 


■7,9;.' 


\75- 




■.'''!^& 


South Australia 












\76.:"'.; 


'72: 


;8;5'i: 






West. Australia 


87 


87 . 


31 


■ '25 


40: 


-85. ■ 


S6 








■ . V c 
Tasmania 










I . 


■■ ■ ' 63'.- ■ 


;;65_; 









Notes : a The ,dist inctioh between these discipl ines may be ics^: plea^^^^^^ 
schools which were opcrat.ii^g under th.c Wyndham sehOT 

courses. ■ ■ *■• ^' ^' ■■'■''■-'V v/^:^- 

b Too few schools identified rooms, from the. Science Faci;l it ic^^^^ 

Program to enab 1 e ca 1 cu 1 p t ions: ta ■be- made . ^ \ ;•. :r , * > .. . . : ' . . ;• ; 

c Because of the separatiicm of Jli^h l^hoois^ ajid- kitr^^ 
. Colleges calculations weVe not >iadc . fQr Tasinania.n:^^^>^^^ 
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The pattern in government schools throughout Australia suggests that junior 
science only benefited' from the new rpoms to the extent that they were able 
to occupy those rooms which the senior students vacated. There appear to be 4^ 
many reasons why this occurred, including the fact that concern with labora- 
tory work in junior science is a more recent development than concern witji 
practical work and experimentation in senior science subjects.. In addition 
it was sometimes tacitly assumed that ..the Program was to be directed towards 
senior rather, than junior science, reflecting the predominant concern at the 
time the Program began. These factors tended to reinforce the desire of 
science co-ord inators to maintain new facilities in good condition, if necessary 
by excluding less manageable classes, in. Years 7 to. 10. This concern should 
.not be lightly dismissed. In many schools damage to facilities was a problem 
which had to be considered by the science co-ordinator when planning the use 
to which they would be put. 

However it can be argued that a suitable sci<5nce laboratory is even more 
important for* junior than senior students. In keeping with, theories of 
cognitive' development junior science curricula^ emphasize rathpj: more the 
concrete, experience of practical work and integrating priyirtical »\/ith, t^heory ..^/^ 
'If this is accepted it is unfortunate that junior science in government 
schools should have benefited least directly from the provision of science 
.rooms under the Science Facilities Program. 

"•\,.' - Summary . 

\ 'VThe '/5[,ustral ian Science I-acilities ^Prbgram contributed .substant ially to the 
V::- i\ rjGbuilding and. renovating"of science rooms between 1963 and^l975; A large 
' .V 'praporti;on of rooms now used for teaching science was built during this 

'■^^ y:r:-jliiiiTiQd . ^he\ money made available under this Program enabled rooms which 
x^A. wcr'e consicferbd :.:to be of better quality to^be provided. Non-government 
/■y v-^r^Cjlopl s^ their rooms replaced or* renewed than did government 

^'^'V/^ s^JftopJ^ ,atid withOT;; government schools senior Physics and Chemistry classes 
v;^ -ijladV^^ij.^td^ the better roomij . 

» > \:Cr- ^ stated by the Comm6nwealth Standards Committee 

\''' • oKi y •■ iboU t * Gfii e^ i listCho^i^i^^^'iTi ten was ^s'eriously deficient* in science rooms when 
. '^'^i .yt h ^ ;J^rQ granx.;' q6ii4f|4^^^^ I lo*ev er if on 1 y room s wh i ch were equ i pped ^ f or s t ud e nt 
t '<?x pe^r ijnpnt&.ii^i^^^ s id er ed , one in f i v e scho o 1 s wer e * s er i ou s 1 y d e f ic i enf * 

Mast. o-P:^^^ schools. As a consequence of these 

' . ■ de f^:ic i en c"^i e s Vdh" ^ ■H-hr^ sib ven schools regarded its Taboratory facilities as an 
'a;;; V: V i/ni^iJd*imetTtt:'t^^^ One in ten sc ience . 1 esspns i*fl Years 7 to 10, 

^i,.. and 1 Ita^ic^^^^ were held in non-science rooms. It should be 
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remembered that this was sometimes , the result of choice, or was due to 
timetabling problems, rather than the .Ijck of available rooms. 

It-^ems that the impact of the Science Facilities Program was to 
provide rooms of better quality and to substantially improve the availa- 
bility of science rooms. However it should be noted that the needs of schools 
as they would have been assessed by theCommonwealth Standards Committee have" 
r^t been completely satisfied. Junior science classes in government schools 
'are rather too often held in non-science^rooms or poor quality science rooms; 



CHAPTER SEVEN 



. .. ■ ■ MAKING" USE OF SCIENCE ROOMS 

* • " ■ " . Facilitating Effective Use of Rooms 

In Chapter Six the availability .and quality of rooms provided for science 
teaching were considered. For those rooms to. be used effectively they 
would need to be well equipped with ^apparatus and serviced st5. that teachers 
might easily' exploit their potential. The factor analyses suggested that 
the abundance of apparatus and the provision of assistance in the laboratory 
were separate considerations from room availability and room qyality. This 
.chapter will consider the abundance of apparatus and the presence of lab- 
oratory assistants in Australian schools. . 

Fun^is from the Science Facilities Program'were used to. provide apparatus 
as well as rooms. The money used for apparatus was rather less than for 
buildings, and policy was less uniform. Aspects of policy concerned with 
spending on apparatus were disciissed in Chapter Four. In general whertever 
a new laboratory was built e-ither money fo?* apparatus, or apparatus i.tself, 
was provided to equip the^ laboratory. In government schools oth'er apparatus 
was provided while in some non- government school systems funds for apparatus 
were" made available to schools to equip existing, laboratories- The policy regard 
Ing the provision of apparatus was rather more varied than. that regarding the pro 
vision of buildings. In the' opinion of some members.^ 6f the Commonwealth 
Standards Committee the Science Facilities Program had met most non-govemriient * 
school building needs but had ncft been quite so effective in supplying 
apparatus . ■ ■.: ^ 

Laboratory assistants did not come within thie amb'it of the Science 
Facilities Program. Yet it was suggested in Chapter Four that the new 
facilities were a stimulus to the provision of laboratory staff. In some- 
cases an argument was advanced that .effective laboratory staff were an impo'rtant 



1 Interview with Dr J. DeLaeter,. West Australian Institute of 'Technology 
July 1976. 

2 See page 97 . . . 
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Table 7.1 Percentage of Schools with Frequent Deficiencies i i)bApparat;us 





Expendable 




Minor 






Ma j 


- . 


Govt.. 


Cath. 


Indep. 


Govt. 


Cath. 


Indep. 


Govt. 


. Cath. 


Indep. 


ACT . 


8 


o' 


0 


0 




0 


16 




'0 - 


New South Wales 


U 


0 


■ 0 . 


.1.3 


0 


,0 


32 


■ 7 


.15' 


Victoria 


0 


' ' 0 


0 


0 


o' 


0 


.22 


14 . 


0^ 


Queensland 


3 


7 


0 


5 


7 


0 ■ 


21 


■ 


■•7 


South Australia 


0 


0 


' 0 


0 


8 ■ 


0 


13 


31 , 


■8 ■ :^ ■ 


Western Australia 


3 


o; 


8 


3 


12 


8 


3 


29 


17 


■Tasmania . ' 


. 0 • 


■ P 


12 


3 


0 




8 


• 0':". 


0 


Australia 


' 4 


2 


1 


• 6 


2 . 


1 


22 


17 


' 7 • ■ 


All Schools ; 




4' 






. 5 






20.' 





adjunct in gaining, maximum use from the n^w buildings. Since sqhools were ; ; 
not given additi.onal funds with which to employ , labprato^ry assistants thete ^ 
were variations between schools in this matter.' The employment of laboratory 
staff depended upon the financial resources ;availab,le for recurrent spending 
'and the policy of the school system. r : . ' 

The Supply of Apparatus - 

School science co-o'rdinators were asked, when completing the questionnaire, 
whether the ?Upply of » expendable;, 'minor;, ^nd ^major' apparatus .was 
adequate.^ The response was given on a "five^point scale for each of'the 
categories of apparatus. The two . lowest ratings referred to 'deficicnces 
most of the time' and 'general deficiencies in many items frequent ly.' . 
The percentages of schools from each-school system in eagj> State wKlch gave- 

either of these responses are shown in. Table 7.1. ^ 

Schools throughout' Australia apparently regarded the provision of> 

'expendable' and 'n^^or' apparatus as Satisfactory. Only four percent 

reported ftequent deficiencies in 'expendable; and only . five percent in 
Wnor • apparatus. * The least satisfied were the government schools in New 

South Wales where one in. eight schools reported deficiencies. The supply . 

of 'major apparatus V caused more disquiet. One fifth of schools reported . 



3 The.^c categories were defined as in the ASTA survey of . 1961 and are 
des;cribed on page 14 



•■■ ^, / 1.51. • 

Table.^-^. 2 . Gorrelatitfns between Various Measures Of the Adequacy of 
ppatatiis 




Basic Exp Min Maj 



•.Lack of ^a^ic Apparatus ' ^ -55 -56 ' -54 
: ^ Impeci^. Pr act jcal Work (Basic] 

Supply of Expendable Apparatus (Exp) . 50 42 

Supply^of Minor Apparatus (Min) 48 



Supply of Major Apparatus (Maj) 



Note: Decimal points have been, omitted. 



frequent^rid general deficiencies in this area. Government and'Catholrc 
schools wdre less welTprovided in general than Independent schools. However,. 
■ the^ government schools of Western Australia were especially well-stocked, and in 
South Australia arid Tasmania also, relatively few government schools reported- * 
deficiencies. By contrast, a large proportion of Catholic Schools in Queens- 
land, South Australia and Western Australia reported difficulties' with^major ' * 
apparatus. 'Major* appar/atus included ."yery expensive items' of which- few were 
required (e.g. cathode ray osci 1 loscopes) as well as moderately expens:ive items 
required in greater numbers (e.g. microscopes) . <^This latter category presented 
sphools with most problems and microscopes were frequently mentioned. These ' . 
instruments are- used a lot in modern science courses in situations which 
necessi'tate^ students having easy access to them. They were often provided 
under the Science Facilities Program, but apparent ly, were required in greater 
number's . .■ ■ ^ . . ' . r 

Another measure related to the supply of apparatus was the indication 
of whether lack of basic apparatus impeded practical work. Of course answers 
to a question of this, nature would have depended nbt only on the .aval lability ^ 
of apparatus but also on its accessibi'l ity and the willingness of staff to 
improvise. Where, science teachers were able and willing to improvise a 
\ shortage of apparatus vyould not have seemed such an -impediment to practical 

\ work. Notwithstanding this caveat an indication that a lack of basic ■ apparatus ' 
impeded practical work correlated well with the more, direct answers about * " 

the supply of apparatus. T\7e correlation coefficients haVe been -shown in Table. 

J53P**7.2.- Moreover the uniform pattern of the correl ation^coefficients suggests 
that the responses-, about a lack of basic apparatus as an impediment to 
practical work were related to the sufficiency of all three categories of 

apparatius. No one category seemed to predominate. . 

. - ■ ' ? ' . . • . ■ 

Across Australia sAme eight percent of schools re«g.arded a lack of 
basic apparatus as a significant problem impeding practical work. There 
were variations between . States and school systems in the extent to which 
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Table 7.3~ 

■ ~ — ^ — V -1^ Vpo-ppentage ot Schools j 



Fract it:al Work CPei 



State 

ACT. 

New South Wales - 
Victoria 
Queensland 
South Australia 
/ Western Australia 
Tasmania 
Australia 



Govt. 



0 * 

6 
9 



Cath.. 
0 . 

0 

7. 
8 [ 
24, 
10 



Indep. 



0 
0 
.0 
0 
0 
0 

■ 8': 
; 1- 



Total 

.5' 
IS • 

• 2 
7- 
1 

2 

7;' 

* 8 ■ 



this problem was report^dVas;. significant :, .The ^percentages schools i^ ea<*^ 
State and system, which regarded i laclc >f appar.t^s^^.s ^^^f ^^^^^ 

wor. •. has be,n .hown.ia Table 7.3': The ; differences, reflect not o.ly . differences 
in actual supply buf rather.how wel L the supply i.at.heB . the demand of the ; 
courses which are conducted ^ New Sputh Wales Govern^nt schools and .Western ■ 
Australian Catholicsschools-morrfrequently reported^Uack of.^^ 
as .an impediment' to^practical' W0:rk . , ;Most Independent schools 'did not , regard;^ ^ 
■this as a . significant problem. ^Heace/^.hil. onf fifth ;,of -the schools claimed , 
frequent deficiencies in major apparatus-onl^one in'twelve; regarded thexr - 
deficiencies as a Significant problem in arranging practical worK One can ^ 
only,ass.:.e that the difference was made up; ,f;schppls, which; had ..dev , 

■ improvised- means, of coping With ' shortages . - • ■ . ■ ■ " X Z:;/ . . : : 

While the results in Table 7.3'sUggest a generally iatis;faCtory ; 
• situation, the schools which reported that ■ lack of apparatus was 'sometimes 
'a problem- should be mentioned. "In this category were placedspme. 3S percent - 
of Government schools. 44 percent of Catholic schools and 22-percent of 
Independent .schools. Thirty-five' percent of aU "schools . were: iir^ . ^ . . • 
. category. This represents a large proportion of schopls f6r whPm shprtages 
of apparatus impeded wprk pn mpre- than rare occasions. ; :^ , 

The results pf this survey refer tp apparatus generally availabl_e jn 
science subjects. A mpre specific study (Lucas, 1975) pf^ Physics appy:atusv^^ 

■ has been repprted fpr New Sputh Wa^es, Queensland and Sputh Australia. Of. J^. 
■ sixty items of ' apparatus' studied, a .nulobpr considered to be 'essential'.. 

...V : ■ : J63 : . 
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were iii rielatively short supply in Queensland. It vjas argued that this , 
restricted Queensland teachers. to the PSSC course for which schools had 
"been equipped. The comparison mac^e .bV . Lucas (1975) of Queensland with ' 
/ South Australia was -in general agre^ent with the present' surve^ . However, 
it seemed »that New South Wales teachers were more . critical ofiVihe apparatus 
available to them than would have been expected from Lucas^ (1975) study. 
The most plausible explanation of this discrepancy seemed to be . that' /the 
present, survey was conducted at a time when Ne>f^- South {$fei4^^schobls were 
adopting new currjLcula, A number of new j^enior science, courses were being 
introduced, and cjianges had also been made in the junior science courses.' 
These curricula required new apparatus. Stocky of new apparatus may not yet. . 
have be^n built up. In Queensland, schools were able to' continue to teach ^ 
PSSC Physics while in New South Wales all schools were to adopt the new ^ 
senior courses from 1976 onwards. Lucas. (1975) observed that because Queens— 
land school jr hajd. been specifically equipped, for PSSC Physics courses, defic- 
iencies- became most notable when a different approach was?attenip{|.ed. -In - 
addition Lucas (1975) claimed that th^ poorer availability of experimental 
apparatus' lead to a diminished student interest. ^ . 

Laboratory Assistants in Schools . ! • ' ' * 

Funds were^not' available under the Sci-ence Facilities Program for the 

employment of ancillary stafjE-; Qver the period in which mohey was available 

for material facilitJes morel-fl.abbratory assistants*w^re employed 'by schools.. 

. , ■ ■ ■ . . . ■ ■ . \^ i ' 

It was. suggested iii' Chapter ' Four that the motivation for this in .several 

instances came from' a^. desire tg fully exploit and properly maintain the * 

new facilities. The argument that laboratory assistants could assist in ^ 

fully e;cploiting material facilitibs became widely accepted. For this, 

reason an examination of the provision of laboratory assistants in Australi^an 

schools was carried out. ■ ' \ ' . " 

Four pieces of information related to the . assistance provfded to. science 
teachiers in 'sblfoals. The most direct measures weVe the ratios of laboratory ' 
assistants per 1000 students (A_) and laboratory assistants per 10 science 

/teachers (A2) * Only, d^ta related to A^ has been reputed in this chapt*er. * 
Tlie two .other measures/ wbrje lessj dil-ecf. . These wg^e answer^ to questions of^ , 
whether ' lack bf. assistance.^ 'or the * amount oxprepar at iqn time . involved' were 
seen as impedjirTents in-| arranging practical work. It was re^>di?^t^d in Chapter - 
SiXi -that- in^ iac tor analysis all four measures loaded on. the same factor. . ^ 

^The CQ'rrelati'^fns bety^een these measures are indicated by the. ctfe.ffi.cients 
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Table 7.4- Correlatibns between Measures related. to the Pro^^i sion: of 
Ancillary Staff , .f. " . ^ . 



Lab. Assts/1000 students i^'} 
Lab.' Assts/ip teachers (^2!^ 
Lack of Assistance (A^) - , 
Lack of Preparation Time (A^] 



■88 > ySO '^^ -47. 

28 ' -51 



64 " 



— ^ 



Note:. Decimal points have -^be.en omitted. 



reported in Table 7.4. It can be seen that while lack of preparation- tiftevwas*^ 
'uegativelx correlated with the nunber of laboratory Hssi ^r.iintsV the associat ion 
was not Strong. Factors other tfian lack of laboratory assistants must have ^ , 
been associated, with a perceived lack of preparation time . '^learly^^t^ching 
loads, or,a poorly oi'ganized store room would be two such possibilities. 

The data recorded in table 7 . 5 show the provisiori\of laboratory, 
assistants in various .schools. The provision of .laboratory assistants 
in schools has improved dramatically\since 1961 . iThe results of the ASTA 
survey (Keeves,i 19661 which were reporteid in Chapter One indicated that 
very few schools tfhen had laboratory staff . Increased employment of lab- 
^-oratory staff was coincident with "the Science Facilities Program. In Chap- 
ter Five it was suggested that this may hkve been an important indirect . 
effec^t of the Program.:- South Australian government; schools. in particular 

" iTjLble 7.5 ' Laboratory Assistants per 1000 Students in 1975 ^ i ; • 



State 


Govt. 


Cath. 


iridep. ' 


^ Total" 


ACT 


2..1 


: 1-4 


•I 

1.5 


1.'8 , 


New South Wales 


1.5 


' . 0.8 

• ■■ ^ . t. 


' . 1.2 


• 1.3 


Victoria - 


1.0^ 


0.3 . 




1.0 


Queensland . 


2.V . 


0.2 




1.9 


South Australia ^ 


2.7' . 


0.2 


1.8 


2.5 . . 


Western Australia 


■ 1.5^. 


0.1 r 


1.5.^ V 


V 1.2 ' 


Tasmania - . , 


1.6 


, ' ' 0.3 

■ * . . 


1.5 ^/ 


; i.s; . 


Australia 


1.6^ 




1.8 


1.4 - 



3: 



' Table 7.6 , Percentag^, of Schools 'in which. Aspects ^f - Ass is.tancg rated'' 
- ■ as a Signi!^car\t Impediment to Practical WorV ' ~ ^ . 



' • Sta^, ., V 

■ : 


aack 


of Assistance,^. 


"Wepa'i 


^tior^ 




Govt . 


C^th.^ 


"Indep. 


Go?t. 


■ ^ 


Indep . 






; 50. 


0. . 


0 : 




^ ^v. ■ ■ 


New SoUtH W'giles 

• • • • . 


24 


^ 53 ; 


♦-^'Sl 


^ 29 






.Victoria y 


.27 


.57 


27 ^5 




^29 




■QujpenslaBd . 
■ , , . i^tral 


8' 

• 3" ■; 


'•'■57 ' r 

69 


36 

■4* . 


3 


29 
38 


■ ■ 

^■.:31 ■ ^ 


•lV&5tem Austral i-a ' 


" ■»■« 

. ■ 7 . ■ 


'57 • 


0 




57^. ^> 


* d 


; Tasmarjia ' * ^. 
Australia . 

All Schools 

^ -. ' ■ . ' • 


18- 


• 80 . 
57> . 
24 


.50 ^ ' 
29 • 


• ; 14 ^■■ 

19 '■* 



30i;r 

• 23 " 

1. 

20 


'"■'37 


- .-^ - .. . 






■i^i - 









appear to^ ha employed laboratory as^istant^ ext^ensively . . Qen^^-ally both 

Government schools and Indepiendent schools, were" wel,l*st^y*9iced by aricillarv* ' 

> staff . / Victoria^-'goverrtment schools were a Ut^l?^ les^Well sjaffed than 

*tHose of other- Stages. ^his^wa^E^-largely a result of the ^oftrer prbvisiop^'jg- 

; r'^; - in that States^ te^chyical schools^ It was Catholic ^choo is Which languishell 

«... ■ ■ . ' ' ■ . - ' " • ■ '% ■ ' ■ , ■ • ■■ 

■Sf -'inbst for. want of laboratory . 4ssip1:ants . The rfeqtirrentcj^sts of 'employing 

:.such staff arfe high so that" scirobis wi^thout other f inanci^l^esources could 

not always Afford such staff.' Ih schools where laboratory staff We^^ not 

employed it was.^ likely^^that teadving staff had demanding teaching allot-JJents?/ ^i". 

Such circumstances wouTd mi litafl^ against' gaining full bei?ifit fron^. the^' r ^ 

facilitie^^.. / ^, , . . ^^^'^ ^ > ' ;.' . -t^- 

■ , / ''\ ■■ , ■ . 

Government schools 'HtfhicOi; were. Alatively wey proviMg^^^^ 
' * .assistants did no.t regard » lack of assistan.ee' or^the * amount of prepaitotion "1^^ .- 
timeV as impedSnents to practical work. _ Notably few governinent schools.^ : " 

Queensland, South Austral ia ^and Western Australia repc^^d djj^ficulty from r ;- 
these" sources-/. More than half the Catholij?' schools In e^ch State regarded ' 
lack of. assistance as a significant 'problem. . Consistent with this more 
Catholic schools regarded the amount ^of preparation time involved** as; ^* 
significant problem.- Ampng the government schools of New South -Wales ^a^d 
•Victoria, lack of assistance^, and the amount of prej^aration time involved \, 
were seen to impede practical work in one . quarter 'of the schQpls'.. Few 
government; schools in other States considered 'these aspects, to be a problem-. 



■ . . ■ ■ 

■ „ " • ■ r„^i^.^.c .\ an impediment tb Practical Work , ., 

■ ::..it was interest to .now whicKaspe^^ ^^^^^^ '^'^'^f 7 ' ' 

• commonl*..rega^ded as impeding the conduct of practical . work In Table 7 7 
• ■ W aspLs of facilities which" wer^e most frequently reported as .mped.ng 
: Luca^^ork are recorded.^So entr.^was made .or those school s.st^s 
. . 4 which-fewer than ten percent of^schooll considered any aspect of ^the.r^^,^ ^ 
• • . ' facilities t^lbe a significant pxoblem. On the basis of the data .n 

Tabie 7.7 facilities do not'' appear to be.Vega.ded as a signifxcant proble. ... 
• by western. Australia. Government or Independent schools, or Independent 
* schools in the- Australian Capital. Territory. _ - • 

' The most commonly reported problems for Catholic and independent 
.schoc^ ^ere those de.i.i«. from ^n..^erial resource.:, lack Cf 1— X 

\ • a stants or the 'Lount of preparation time involved An. d„es . 
■ . "-'in physical provisions were not seen to Be serious.-. Large numbers o ^ 

- Jueenlland Government, schools were critical of their laboratory fac.Ut.es. 

• ^.e 40 percent of these ^schools considered their inappropriate laboratory ^ 
. • . " l^i^^t a significant pr^^^ in Practical wo.k. .n Other Government 

^ ..c. Of suitable storage rather th'an general aspects .of -labora cry . 
■ f!' iUties Jre the most frequently pentioned difficuLy. Th.s suggests 
..V ..that attention' may need to be^giv^ to ancillary science areas, storage, 
and preparatit)n rooms in those schools. 

. TWO inclusions appeared 'to emerge frcim tHese-data. .Dn,- was that there 

■ was a difference between those factors which government and non-government 

^Vschoois considered to be impediments to practical work, -n-governm ent^ 
choors were more^^oncernl w.th Support services . but government sch o s 
.S^ more- frequently critical of th.ir buildings' The ev^de^e .presented 
I tapter Sil suggests .hat, rath^ than representing d.ffere^^t..u4.s, , 
this- difference was j^robably We Result ^ the levels of assistance 
received f^ the Science Facilities ^Prograin.^ .:- ^ , • 

' ^e ;Icon;i conclusion: co|ems those :^i^e^s of 1 it ies -which we,e 
• not ■mentioned. as V^lems.,. NO g^up Of schools ^entioned a shortage of 

laratus as : signif^ant problem. ^^^-^^^'^^^f^:T''TIZs 
'Mentioned directly." and f/equ.ntly only^ by. Queensland go^^nment schools 
4! il. in oW sta.es it storage space ^hich^rew unfavourable co^t . 
? I. can'be inferred from thfs that school., in general do not regard a lack 
of J^hysicateour^s as an impediment (o practical work . ^ ^ 
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Table 7.7 Aspects of Facilities Least and Most Frequently Regardgd as- 
Significant Impediments to Practical Work. 



^ Least Frequent Impediments 



Government 



Catholic^ 



Independent 



0 ■ 


Aspect 


0, 

'o 


"Aspect , 




Aspect 




ACT * ' 


P,A 


0^ 


B 


0 . 


. B 


0 ■ 


New South Wales ; 


L 


13 


s; ■ 


0 


. :b,l ' 


' . ' ^) 


Victoria ' 


B 


3- 


B 


0 


B 


. 0 


Queensland ' 


P,A 


8 


■B,S 


0 


B 


0 


South Australia 


B 


0 


- B 


8 


B.,S 


0 


We s t errpAu^r a 1 i a 




3- 


L 


6 


P,A 


0 


Tasmania 


B^ 


6- 


B 


10 


L,S 


0 


Australia 


. ' B 


9 


B 


6 


B ■■ 


1 






Most 


Frequerit Impediments 








Government 


Catholic 


Independent 


• ■ 

■ :. ^< 


Aspect' 


0, 
'0 


Aspect 


6. 

'Q 


Aspect 


0. 

,,'0 


ACT, 


■ S 


25 


A 


50 






New South Wales 


S 


57 


. A 


53 


s 


33 . 


Victoria 


P,A 


.27 


A 


57 


A 


27 • 


-XJueensland 




40 


^' A 


57 


A . 


36 


South Australia 


S 


37 


A 


69 


A 


46 ^" 


Western Australia 






A 


56 






Tasmania. 


S 


56 


A 


80" 


A 


50 


;Australia 


S 


27 


-A 


57 


A 


29 



l^tes: Code B = Lack of basic apparatus 

L = Inappropriate Laboratory facilities 

P = Lack of preparation time jj 

A = Insufficient Laboratory assistance 

S = Lack of suitable storage space 

The aspect of facilities most frequently cited as a significant 
problem has been entered for each type of school. The number - 
,is the percentage of that, group of schools reporting tl)at *^speCt 
■ as a significant problem. .* 

No entiy has-been recorded where .no aspect was'^Teported a 
significant problem by more than 10 percent of schools. 
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Table 7.8. Group Size 


for^.Practical 


Work in Year 


9 




State ' 


Gove.rnment 


Catholic. 


Independent 


Total 


ACT 

New South Wales 
Victoria 
Queensland 
South Australia 
Western Australia' 
''Tasmania 


2.9 
■■ 3.4 
■ 2.4 ; ■ 

3.5 ■ 
■ 2.5 

3.1 

2.9 


' . 3.0 
3.1 

■ 2.8^ 

■ 3.6 
3.1 
3.2 
2.9 


^ 2.5 
2.7 
2.2 
2.8 
2.6 
3.0 


2.9 

3.3 

2.4 

3.5' 

2.5 

3.1 

2.9 


Australia 


'3.0 ■ 

V 


3.1_ ■ 


'2.6 


,3.0 



? Differences Between States in Teaching Science 

Year 9 Science 

Differences existed between the various school systems in Australia in aspects 
of teaching science: Firstly thej-e were differences in the aa/erage size of 
groups in" which Year 9 students did experimental work." In general students 
in Independent schools work in.:Smal.ler groups than their* peers in Cathplic 
and Government schools. ■ The data recorded in Table 7.8 show that as well as 
differences between school systems there Were differences between States.' 
Victorian and South Australian Year 9 students from government schools worked 
in -smari^r groups than those in other States. Presumably, as individuals, 
those students have greater opportunity to use apparatus during ^cience prac- 
tical sessions: The size of groups for experimentaT work would dep^fid upon 
• the ^ize of classes, and the policy of the teacher^, . in 'addition . to the 
avail^abi lity of- apparatus and bench space. * . ■ ^ • 

There were also differences between States in the proportion of time * 
Year- 9^ students spent doing experimental work. Information on which the 
data in Table 7.9 were -based was obtained from science co-ordinators^. It 
therefore represents the formal al location of time to this activity. Because 
the question referred to a particular time cjuring the year-, it was not pos- 
sible to use the answers as an indication 'of the priorities of an -individual . 
school. Rather it was us^d'as a measure of patterns between school .systems.. 
Usingschool systems, in each State as the unit of analysis*. iV-^PP^^^^d that 
working in smaller groups was.-associated with more experimental work, 
Based on the 2.1 school systems in thb seven States and one territory-the 
coi;relat,ion coefficient between thes,e two variables was -0.67. Using 
'\he States as units of analysis the rank order correlation coeffici^t 
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Table 7.9 Percentage Experimental Work in Year 9 . 



State 


Government 


Catholic 


Independent 


Total 


ACT 


• 60 


32 


89 . 


•58 


New South Wales 


46 . 


44 


52 


*46 ; ' 


Victoria 


• ' 57 * ■. 


5,0 . ' 


51 


^6. . ' * 


Queensland • 


^ . 40 


..37 


52 •■ 




South Australia 


49. • 


44' 


. • 57 ■ 


49 . - 


Western Australia 


• 41 


> 32 


41 


•40 -v": 
■ '4 


Tasmania 


56 


38. 


47 


54' ' 


Australia 


. 48 . 


53 


52 


48 ; . 



was -0.89. Victorian Year 9 students worked in small groups while doing ^ ^ .. 

a lot of experimental work. Their counterparts, in South Australia worked ' V" 

in equally small groups but did a little less experimental work. Presumably ? 

this was because a larger proportion of science classes were not held in . . * 

science rooms. Tasmanian and Australian Capital Territory students did a 

lot. of experimental work but in groups of moderate size. However, in 

Queensland and'New South Wales classes groups were larger and, in 1975, less ' 

time was spent doing experiments. ' . . < '. 

The fact that State differences in the amount of time allocated to • 
experimental work were more marked than differences between school systems,.'." 
is interesting. In examining the amount of time allocated to science, in i'^:* 
Table 6*.?, a similar result was obvious. it suggests that, there were ..' . 

patterns of teaching science common to schools within each State regardless , 
of whether those schools were Government ^chools, Catholic schools or X. ^ j. 

Independent schools. ' . • | . , ..; " 



Senior School Biology - \ . . ■ >. .: 

Data were provided, by the Director ojE 'the School Biology Trpj<ict,: about . -V^ 

the number of laboratory exercises completed in schools lisiitg -.the .BSC^^iol-^ : 
ogy curriculum. That information waS/collcctcd, as part of the ^cHot^l' Biol-, ^^ ^os^t^i 

■ ' - ' • ' ■ : ■ ' 

ogy -Project,; from schools across Australia. I.n these data there werQ'^^a-lso r^f^s;- :'^ 

* . . . . ■ ■ : ■ • -r \ ■ ■ '; "" 

d i f f e reh ces between Sta t*e s , For. Year .9 Science the rg/^^s n o cbmmbrl ^ciivr i c - • > . v • 

ulum across all States but this Biology teaching sii^py reJer.rpd;:to.j:the/-:'\- . . ; ' 

same curriculum materials used .in all the States. .^.^ifflrences-^t^lTii^^^^ 

-different emphases" in teaching patterns. The rcsu&s.^^i^'ffi^ ] 

tabulal^ed in' Table 7^10^!* . }'[''.'■.' ^ . • V- "^ " 

■ " -- ^^ . .■ ■ . ■ ^ .v^%-■:.•'^^;^:^-^^ 

■ fi-y^y-n-: . \- ^V'- ■•v/f. . ■■ 
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•'table 7.10' Uu^i^l^^ Pv^.H... in -BSCS Biolog)r 



First' Year 



Number .of Exercises 
\ Second Year' 



Total 



New South Wales : 
'. Victoria ., 
•j^udei^landv ■ - ■ 
iSouth Austral i a 

^testeiTi.. Australia 
^. T^smani a: V ■ 



40'. 6. 
35 .9 ; 
38.6; ; 
.37.9/' 

- ^38:;:^* ■ 



37.9. 
36.8; 
.33^5':' 

.30. -8; 
■36 ; 1(5 



78.5 
72.7 
72. 1 
68.8 

75.9 . 

76.1 

.74.6 



-■'.^Austr^li^ 

: , . V ' V V V « Ve^'iT' and number ot BS.Vp iaDoratv.f/r^ \ .. . 



■;■ staff: ai;WSxod.*,f fe,.f*«W^^^ .; 

..fici«t:»;,.,..,i,*,»f.b.«;.j^^^ 
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. . .v' Laboratory assistants were more generously provided in Government 
anSd/i'liidependent schools than in Catholic schools . In fact for many Catholic 

' schools the lack of sufficient laboratory assistants appears to be a prob- 
l^ih which prevents them making full use of the rooms and apparatus which are 
jjio^ Available. However, in ^11 schools lack of assistance and lack of time 

• .'tQ/- prepare is the most generally reported impediment to practical work. 

' ^ '■ There was evidence that different traditions of teaching science 

. ■. , ■ 

•;Vsubjects in each State may have affe.cted the degree to which facilities ; 



< were used. This remains an area to be investigated furtJier. 




CHAPTER EIGHT 

THE niPACT OF FACILITIES ON SCIENCE TEACHING AND LEARNING 

It has been argued in the earlier sections of this ^repoi*t t1\at the provision 
of good facilities was intended to hav& an impact on the form icf teaching . r 
science. In this chapter use hais been made of the views expressed by 
students in' responding to the questionnaire which was described in Chapter 
Three. These students were all in Year 9 in , but studied science, 
under different circumstances . ^ One other source of information has been 
used in l^is chapter. The .opinions of non-government school Principals were 
obtained by analysing questionnaires which were returned to the Commonwealth. 
Department of Education in 1970. Opinions held by this group of people 
complemented the impression gained from analysis of. student views. 
Interviews- with teachers, and case study visits to schools, which provided 
an additional perspective, have been reported in the next chapter. 

. , - The'Views of Non-Government "School ' Principals . ^ . • 

The questionnaire, which. was sent, to all non-government schools in 1970 to 
assess outstanding heeds for science facilities, contained a section seeking 
"opinions about the. effects of the new facilities. The questions were -con- 
cerned with staff recruitment and retention as well as 't^-achlng practices. 
A simple. * Yes* or *No' answer was requested to most questions. Those questions 
about staff retention allowed for three possible responses which would indicate 
an 'increase*, a * decrease *, or * no change* in teacher retention.- Abbreviated 
forms of the questions ahd the responses to them^ are ; shown in -Table 8.1. 

The results summarized in Table 8.1 suggested that these Principals 
agreed about some of the possible effects of the new fa^lities. . They were 
nearly unanimous in the view that impildved facilities had affected the teach- 
ing and learning of science. . More than 80 percent concurred that different 
methods were now used to teach science, that more experimental work was done, 
that teacher satisfaction, was higher and that the efficiency of teaching was 
greater. It was also considered that many timetabling problems had been . 
alleviated by the new rooms. . . 

o . . . : •• , * . , . ■ . . ■ , 

While^views about .the effects of the new facilities on student outcomes ^ 
were not unanimous, there was some agreement. Inpreased student achievement 
in science was sfeen by 84 percent: of the group as being attributable to 
better facilities, 70 percent ascribed a quickened interest in, science to 
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Table 8.1 The Views of Non^ Government School Pri ncipals about improved 
, Facilities for Science^ (Percentages) 



Non 



.Question*' . -Yes No -Response 



1 (a) Inducement to potential staff :. 

(i) Science teachers 

(ii) Laboratory assistants . 

2 Effect of New Facilities on Teaching 

(a) Different science teaching methods 

(b) Additional Staff 

(c) More experimental work 

3 Opinions about the Effects of Facilities 

(a) Greater efficiency of teaching 

(b) Increased teacVier satisfaction 
Cc> Attracted students — . ' 

• Cd) Prevented stude*nt transfer . , 

(e) Increased Student interesia^^J^ 

' . (f) Increased student achievement 

(g) Alleviated timetabling problems 

4 Science Staff Resignation Rate ^ Increase 

.<» (1) Teachers ^ . " ^ 

(2) Laboratory^ Assistants , 



.0 



47\ 




7 


27 


29 


.44 


84 


10 


h . ■ . 

6 


49 


. .44 


7 .. 


93 


2 . 


■5 • ■ • 


93 


1 


6 


90 


4 ^ 


6 


55 


^ ■ 34:.,. 


11 


63 


"26 


11 


70 


22" 


8 


84 


3 ' 


13 


83 


7 , 


10 : 


;e 


Decrease 


No Change 




17 


83 ' 




8 


92 



Notes:- a n = 132 school returns Representing all lEA Population II and ' 
. Population IV schools. 
% b Thes-e are abbreviated ^orms_ of the questions asked. . 

Three, rather than two jpfeweifi were -possible to this- quest ip^:^:;: 



their facilities, but only about 60 percent saw any effect in terms of . 
d>sCouraging.students transferring from the school, and even fewer considered 

it new'Students had been" attracted by the better facilities. ■ As the 
'latter iwo issues would apply only to those/schools which had very poor . 
facilities before the Program the response to those items does not mean. a 
great deal for. some schools. It. is interesting that a significant proportion 
of Principals beUieved that improved facilities had an impact on students ' 
.achievement and interest in. science. _ ^ * 

,No such agreement existed on those-mn trprs re flated to staffing. . 
Respondents were evenly divided when askfed whether good facilities, were used 
,as an inducement to potential staff and fewer than half .considered the im-_ 

J " ^ * ■ . ■ 
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proved facilities attracted new staff. They were nearly unanimous that there 
liad not been a noticeable change in the resigiiation rate df either science" » 
teachers or laboratory assistants. 

"h^^ The' pattern which emerged' from' the opinions oif this group 'of Principals 
was'that improved facilities' had an effect' on the process of science teaching, 

•^^y have had an effect on student outcomes, but 'had- little, effect oh staff 
turn^a^r or recruitment. One caveat heeds to be stated. ' These opii^jions were 
collected using a questionnaire which also sought information about school , 

••..science needs. That information was intended to be used in determining 
futtire funding. As school staff knew that the questionnaire was being 
returned to an agency which provided funds their answers may have been affected. 

Student Views abojat ^udying Science . 

Classes asj the Dnit of Analysis • ' . 

The questionitaire which was used contained the three environment scales and 
the three activity scales described in Chapter Three. It was answered by 
students during the.course of the Project Officer's visits to schobls. For 

.the reasons discussed in Chapter Three the questionnaire was developed for 
use with Year 9 classes ' It was jjiven to intact Year 9 classes chosen at ' 

. random in"- each school visited. Choosing classes was important because many 
of the' attributes being studied were possibly more ^characteristic df * classes , 
than .school sT 

The class was considered to be the logical unit of analysis, and so the 
class mean seemed to be the -appropriate statistic. Gardner (1972) in his 
study of attitudes to Physics-, cited severaT studies which suppprted: the 
proposition that class averages of students* ratings of Teacherfe * -.behaviour 
were congi^Uent with those obtained fron^ External observers . It seemed reasonable, 
to expect that this would also be true for^pteasures of class environment and. 
learning activities. However ; it also , was considered important to assess the 
degree to which members of each *crass Held similar views about. the environment 

.and activities which they experienced in Science. Following the suggestion 
of Lewis (1976) two approaches were used.' The first was to calculate an F * 
ratio to .determine whether class membership was a significant factoi^ in ^ ' 
determining responses to the questions comprising each' scale . Secondly, a 

-ratio which indicated the proportion of the total variance' on each scale - 
which could be attributed to differences in class means was 'cg.lculated . 

I See page 55 . ' ' , ' ^'t^^ ■ 
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.Table "8.2 



Between and Within Class Variation in Responses to the Student 



Questionnaire^ 



Scale 




F ratio •■ . 


. . Significance 
Level ' 


' b V 

. Eta-squared, . \ 


Involvement, 




.■7.5vW 


0.001 


0.18, 


Organization- 




12.2 


0.001 . ■ 


0.26 ' . 


Stimulation 




11.2^ ;v 


■ 0.001^ 


0.25 


Exploration 




12,2 , \ 


0.001 


0.27, • 


Textual 




20 :3 . ^ 


\ ■'■ ■ Vo.ool 


0.38 


Practical 




■ 28.5 ' 


o.ooi 

■ * ■ 


0.46 



Notes: a The "knalysis has been reported for school's from two states only: 
T New South Wales and Victoria.. , , ' 

b The ratio is the sum of squared deviations of ■ class means from 
the grand meai:i to, the total sum of squared deviations.' 



The F ratio was calculated using a one-w^y analysis of variance ■ . ' 
technique in which class- was used as the independent variable. As is,evid?^it 
from the results' shown in Table 8.2, the F ratio was significant- at better^ 
than the 0.001 level for every; scale tested. This was interpreted as an i 
indication that class membership was a significant factor associated .with . .. 
a. student's response to the questionnaire. Therefore, it seemed legitimate 
to use class mekns in subsequent analyses. / 

■ Table 8.2 also contains' values of the proportions of the total sums .of 
squared deviations from the mean,«hich were, due to variation between clg"- 
The ratio'used to obtai^.tfese values, known as eta-squared CXerliriger,p64.^.: 
203 ; Cohen,. 1973- : 10®; p^P^ed an indication of the ynanimity among- the-, 
members of lach class;^gBft fee; seen that betweeji 18 -percent and 46 percent 
of the- total variatio^^wi^^a:variat^ residu^ir 
■ proportion was due . t6 :va|i^iiion^. within classes . ■ Explaining similar results, 
obtained from"a scale measuring the extent of teacher direction in Phystcs,__ 
classes, Lewis (1976;) distinguishcci between a ^•personal' environmental press ^ 
and a -consensual' , environmental press. .Lewis assumed that the flatter rep - 
. resented objective Reality while.the former was a result of each iiidividual's 
perception of . the .enyironment . Students Tn the same environment and- . , ' 
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experiencing the .same ^activities may either perceive, or report* differently.*^ 

Altexfetively, . it is possible tlxat students within each class ac'tuaily exr- ' 

perience differ^t eavironntetits, and do different things in science lessons. > 
^- ^ • • • . 

Itvseems likely that both of these. factors contribute to the within-class 

.if",- . ■ . • • • • ' . ■■■■■ • ' . • • • ■ . . 

variat!j,on. ■ ' • - -^s: ■ 

''' ■ ..■ ■■ "V*^ • ' ■ ' . ■. \ ' ' .. ■• • ■' ■ 

In th^i^S' study ;the within-class variation was not examined further. 

Subsequent analyses were made using the class mean as a iheasure of the con- 
sensuar environment.,^ While the evidence justifies this approach it is* import- 
ant to remember that there were also differences of opinion among, the students 
in eaoh cla^s . , - , ' . ' . .* 



Science Facilities and Science • Learning : A, Between- CI ass Analysis 

Measures of the Avaglabita^ty ^"d Quality of Science Facilities 

On the basis of . a previously reported factor analysis (Ainley, 1976) j it 
^ had 'been decided that school science facilities could be considerefd in four 
•dimensions. Thes.^ were the^ availability of rooms, the quality o£ those 
rooms," the abundance of apparatus , and th'fe number of laboratory assistants'. 
'•In .studying t^e effectbf facilities'^on the views students held of their 
* science learni^gTf our v^j-iables Qorrespondingr to these dimensions were 
„used / " ^ 

aJt The.i occupancy orscienceroorns was measured simply as the percentage of 
. . s<:ience . lesspos held in science rooms. ' ^ - " 

\2f. The j^qual^ity of the science room,, most often used; was assessed by the 
school scienc(?..co^brdiriator. -The measure of 'qualify * was a. score 
' pf^- pbtaiTTed'by sumSuTig the school science co-ordinator ' s assessment of 
■ ^the avcU^Dility And accessibility of 14 key fe.atures?. The scores , 



oft. -that; sea 1% correlated well with an observer's rating (r = 0.83). 
Ih^ scale had been'»pjevi6usly shown to discriminate 'between rooms con- 
sidered t'q^e of different Equality, and to have a satisfactory internal- - 

■ ■ ^ ■ * 

consistency (bt * .68) < . " , 

he abundance of«appai*atus in each school was represented as a composite 

* ■■ • - ^ 

^core. .Replies frpm^c^ence co^ordinators about the ^<jlequacy pf. major, ; 
minor and *expe;!ftiab>es apgaraptus did not correlate us expected v;ith the 
cr^erioi) scores ;.ii\Two pos^ble explanations existed for thfs. Firstly, 



- ' , \ ■ ' ■ ' ^ - 

.2 . See page 48 . :• . ' • 

3 See page* 141- a ' 
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most ^schobls •regarded their apparatus es suffAc.ient ;, and secondly , the ' 
■■ responses"were\he 'opinton%f the. scie^U^ Consequent ly - ' 

those responses were •possibly 'related to the program which the stjjool . 
: ;conducted: ■ A /science co-ordihator^ whose department; was xonrfuqting ,a . / 
jrogram'which emphasized exp|riiBienta 1 work, may have> regatd^d. as in- v 
adequate a stock o£ apparatus which would have satisfied' a. peer at . . 
another- .sthobi. The simple_ correlation coefficients Suggested that, . ; 
'answers to the question about expendable apparatus'vwere' more affected 
by this 'than those concerned with Vrtiinoi;, apparatus,. .'By. ^sing a procedure ,• 
- " descril^ed by Tukey (undated) and .by ' Peaker ' (1975) , . a tomposite^ score ib^sei, 
■•■ on these raw data wL formedV :A s^^^^^ analyses . / 

of'each scale against th^%paratus^vai^^^^ . It,.. .. ,/ 

appeared tKat by ^taking the; rating .for'^iippr apparatus less' the rating .: 
for expendable'apparaW a satisfactory 'predictor . coiild'be obtained. 
This 'procedure was tantamount to using" the ex|)endable apparatus -rajlng . - . 
■ as a means of controlling for tl^e: bias introduced by the co-oi'dinktor who ; 
- .gave the^ra-tings. It assumed that the availability o¥ minor apparatus • 
was most impoTtant- for . junior scjence,. and t)iat di^f er^nt ,i^poiJses to 
, ' the- question about expendable apparatus reflected, tjie ■attitudes of sci^ce ^ 

cb-ordinators^ • ,. . . ^ : , • . •• 

4 The-provisit^n V l*bora'tory assistants' was represenffed by the numtTer.bf . - 

laboratory assistairts per 1000 students in the school. .This was.tte .. 
' '-simplest- and :mpst 'direct:, measure of the assdstanc^ provided by ancillary 
. staff in the school-. ■ ■. • . , ; ■ . ., ^ 

The .Regression Analyses ' . , J .. ' ' V ' l .o . ' 

Each'. bf . the three;.°aspects 'bf t^c science le^rning 'environment ahdi each of the 

activity.. dime:nsions.; we-ri used as criteria in Six ieparatb regre^ion _ analyses^ ^ 
■ In these; analyses the fbur,variables; which were used , as measures of scTiools 

5cVence facilities, -were' . considered- to^ be potential pred jctors . of .th< environ- ■ - 
>ent and activit/^score^: They were entered, in f^e appropr|atg'^regr^ssion 

analyses in a prede^^imed sequence: ^ , , - ..... ' 

It was postulat^Pthat the first, consideration .oughf-.to be the proportion 

•of -science lessons held -in science rooms, because this seemed to:be of paramount 

importance .in the Program.. ; Then, havingrconfro lied fox^the percftitage of. time ^ 
. in 5cience!'rbpms,;:the quality of >hose rooms wtfs considered as ajpotentiaa , 
'■ iriflupnce .on the itUdents' ' views' of the 'environment and':a«tivities in^ Science. ■ 

Having allowed for differences i^ :thc bccupaiicy" and q"al_^f^^?<=^ f ^""'; . 
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Table 8.3 The Impact of Science Facilitiey on the Science Learning 
' - Envifoijnient : Between-Classes Regressioji Analyses 



Step *' Variable 



.Scai.e',, 



Involvement 



R 



. Org^ig.atiori -.c 

. '-R ( - r - - 



Stimulation 

R^;.',. r. 



• .52 




. 48 



.45. 
.53 
.30 



.10 
.45 
.22 



;,03 ^.19 



-33 
■ .34 

.40 
-0.16 



*:ii 

^ .18. 
.31 
.00 



the'^^dSnce ^f^pparatus was considered as a potential pre4ictor. In the 

fina:^%^;,,whevf .^e .ef^^^ variables had been allowed for, - 

the provis'ion oT aopiUary sta/f was entered a^ a predictof. =This stepwise 

procedure* enabled each of the measures of the science facilities available to 

a c^lass to^be entered ^ a 'logical sequence, so that associations between the. 

criteria and the first, entered, predictors were examined*.'?"'' The order in whicH^ 

the vari^Vles we^re "entered cprrespon^d'l;©^ the prioriti'^s |pYlcfwe^ in the 

Science Facilities P^rogi^m. ' ' *-<-l" 

: ' '.' ■ } ■.. \ ■ ' ■ ■ • ' ' 

Science Facilities ^and ^gcience 'Learning Environments ' 

. . ^ . - ^ ■ . " '■ * - ■ ' ■ ' 

The-^results of the 'regression analyses, which were carried 'out .usingAthree 
^ ^ " <v , ■. ■ ■ " ^ ' ■ ^ ■ • ■ ' ,, 

.-'aspects of the learning environment (involvement, organisation and /stinfela- 

■■' ■ • .' ' ■ 

tion) have been .repQi;ted in Table 8r^. .^Values of .the mi^ltipfe correlation ■ 

coeff^cient.,(R"},, simple corrglation coefficients (r) and regression- coeffic- 
ients. (B) hiave -been, recorded. The magnitude of multiple , correlation 
coefficients (R) was used to indicate th« toroportion of the variance <P)/^f 
each efivironment index, which was asspciatfe^ with variations in tlje 
facili»tiQ3 avaiiabte^ ' This pro^ortiron of t?he variance ca4 -be -calculated 
,froih • • />■ y . o- . 

' p = 100. R^ ^ - " . • v ' ' a^, 

^ V • ^ - ■ ■ • ■ ■ V 

As 3' generalization, 'i% can be inferred froni these results ^hat between 23 

■ -> -. : . • • y ■ • \ 

'and 35 percent of the ,i/arignce in. each criterion^as' associafed, with Varia-- - 
tions in the facili-tjPlVs.availabre. • ''in brief those'* classes iyhicfh enjoyeil \" 
■bet5^i*frsSience facilities more favourably' on the^ envifonmont'iri 

wFTich' "they learned about scie 
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An advantage of analysing the results usfng^.tliis form of .regression 
•analysis can be observed considering the association between the provision 
of laboratory assistants'^d each environment i^de)0. Though the number of » 
laboratW^V assistants per 1000 students wSs not significantly correlated with , 
any index, after the effect of variation'^.in room occupancy and quajity and • 
the avaiiabtlity of apparatus waS controlled, it did contribute. to/the scores Z 
on 'invQlveinent ^d., organization. ~ , ' " 

...From the relative size of the regression coefficients (B) it was possible 
to estimate the ystrength of the association between each facility variable and . • 
■t^e environment indices.^^^ev'es (1972': 122) proposed that a change in a - 
cri^iqW .sJ^re. CA.Zy) cJuld be^elated to a variation in a standardized pre- 
di,ctor sco4e tAZ^)^^^ . ' ' .. 

Thus 'S^re^ession coefficierttM'B^^ the strength of the association 

■ between variations in. the, predictor .CX) and thb criterion' (Vy. Whef e .more " ' 
:^6b^ one predii|brX\-.itiyo.lved;the equation' could be^expanded^ so tftat it 

it^^: . y . 1- XI ,r • - > 

' o . where' = the re'gressi'on coeffici-snt of Y on X • 

^. V and AZ^. = ■ the .change in. the Vtandardiz^^ 

r * , \^ • * variable . • ' , . > 

was ^deduced froifl these d'ata that, classes whose science iespns were 
hfeld in goodi qti^lity science rooms; and. who ha4 sufficient apparatus available, 
, reported' that they* had a gre^te^portuiiity to be involved in purposeful .. « 
activity The provision of labora^y assistants 'was ^Iso^a component con-^ ^ 
.tributin| to higher degree of involvement. 'The figures* showed that room 
quality was'tKe most ppwerful. predictor of students reporting a w6Tl >. . 
organized 1 earning environment. As, good, quality science^ rooms, were defined ' 
iii; terms 4f/ inter laUa , readily' accessible service^ such a result was ^ « 

expected.. Having ^sufficient apparatus; being frequently in science rooms . 
and having etiough 'laboratory assistants were also conducive to a well ^ ^ ^. 
^organi^ed learning environment . As might have been expected, .the availability ^ 
/ of apparatus 'was thVriKjst" powerful, predi^^^ classes' reporting a stimulating 

: envirc^ent in/which . a., variety of methods a.nd materials were used. Such an 
envirbnment -wasValso supported" ^by fr^qfely being in good quality^ science 
rooms/ . Ih b>i/f, good", quality. rooms were associated <with class ne>prts o,f 
good organi^^ation, abundant 'apparatus was associate^' with reports, of a . 
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Table: 8.4 The Association between Facility Measures and Environment 
. Indices : CCoeffic.ient of Contribution - C) * , 



Involvement 



Organization 



Stimulation 



Occupancy . 
-Quality 
Apparatus 
Lab. Assistants 

100 



12 
9 
6 
0 

27 



5. 
.24 
6 

0, 

35 



4 



4 
6 
12 
0 

23 



N = 105 



"stimulating environment, and all four predidtQ)?s Combined were correlated 
with reports of an environment in which s1:udeyrit57.^efe involved in purposeful 
activity. . , ^ 

An alternative way of presenting these datiiVwas to tab-ulatt^'nthc coefficient 
of contribution (C) for each variable to each index.. Keeves (1972 : 122J " 
argued that this coefficient provided an estimate of the contribution each 
'variable made to the total variance. This coefficient was calculated from) . 
the regression coefficients ,(6) aijd the simple correlation coefficients (r) . 

C = rBalOO. / ^ _ ' , Lj. 

Values of the coefficient of contribution have been recorded in Table 8.4 
The sum of the values of C is equal to the total variance '>ki the \criterion 



which can be accounted for by the four predictors. Thus/the total, i 



s equal 



to LOO R 



These ^values of C indicate the association of good rooms with class 
reports *of a well organized environment and sufficient ^paratus fgr an 
^environment which is stimulating through the varietyvpffered. They also 
indicate the fact that three variables', occupancy; ,:"?'c|'viality, and apparatus 
have similar strength of association, with r ep of ts",j3)^.;'aji •involving environ 



"Science' Facilities and Science Activities- 



To examine' the combined impact of various, aspect^^pf facilities on activities, 
an hierarchical regression an^U^sis was again peMpfmect'; The same conceptual 
framework*, as for the envirohmeijt scales , was ua^l to determine "the sequence ' 
in which valiables were to be entered in 'the re^Pssion analyses, the * 
results, vwhich are shown in Table 8. & for these analyses were less conclusive 
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04 


'-.18 


-.25 


- . 22 . 


.30; 


.23 


17 


.28 " 


• --is" 


-.06 


.21 


.00 


16 


.23 


-.07 


-.01 


' .30 


.22 


10 


.23 


-.02 - 


- ..06 


• - .12 


.02 




— ■ : .../es i^owever there' was an association between 

than -for the environment scales, ^iowever 

Iwfaciliti.s used and the „ud„«^ „po„,d activities. TH. ..gn.tude 
r/t— tip.. co„elatio„ coefficients (R, indicted that between se.en and 
:„r.en petce^t of the- v.ti.tion in scot.s on these acti.it, scails .ete 
associated with differences.in the facilities av.il.bl.. ^ 

■ ■ once again the i.«iU« the tegtession coefficients wete^used, 
■to indicate the contrfhution of each faciiit, .atiahie to the tota, sco„s^ 

as^ s .o.e fte,„entiV in sci.nce-,,o.s and supported h, ahon an, apparatus 
reported a greater 'e.phasis on practica, worK »hile good ,u.U v sc e^e . 
oLs were ositi.ei, correiat.d with a iarge a.oont of ^''^^^^ ; 

■ regression coefficient indicated 'hat this, .ariahie added n th. » to th 
practical sCore if occupancy was allowed, for in a pr.or step. Classes wh.ch 

e a gre-ater e.phasis on textual leamini were ^ 

were less • fre,uentl, in science roo.s. Such classes were also »hose who 
o copied poorer ,ualit, science roo*. .n br.ief the relat.ve us of « 
)tical worK and te«ua,,>t,rials in teaching ahd leam.ng sc.enco was 
a S lated with tie propcti™ of le,Sons held In science roo.s. Ahun an.e ,., 
of apparatus-was also i.portant 'for practical wpr, whUe better ,ua..t, . 
science roofs were asso'clat.d with less textual learning. , ' . . 

For the- seal, which was dssign.ted .encourage.ent to expl.re' the result* 
„!, . noi, the quality of the roo. and the abundance of apparatus 

:::: c: 1:;: r* l — «* -r-"- 
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was speiYt in science rooms there was more encouragement to explore^ a range of 
.phenomena.' An- explanation for this result would appear to be in the fact that 
many of the activ^tijS's listed on this scale involved going out .of the s.cie^e 
room to locations such as the libcrary. Moreover it did seem to be an act pf 
choice on the- part of the science teacher, or science staff, to use facilities 
in this way. Encouragement to explore was positively correlated with the t^tal 
number of^science rooms per 1000 studentis (r = 0.18) and the average Hquality of 
l^he- schools * science rooms ir =^.24).; Apparently the choice to teach ih-a way 
.which used .J'esourCes outside the science room was made i if* the context of suffic 
ient good quality science rooms being available^^^n the school. ' 

■? ' - " \ . ' ' ' . : 

. . Correlations Involving Sch(»ol Facilities ' 

In the regression analyses the facilities used by, classes were related to 
• c^as^ reports of their environment and a^tivit^ies. For the abundance of 
•apparatus, and the provision o^f laboratory assistants it was assumed^ that 
that which was available to the class was also- that which was available in 
the school. In the case of rooms ,it was considered desirable to examine the 
correlation between the data obtained from classes and school'' facilities. To 
do this two facility measures were jjsed- : • the aval labilitj^ 6^- dual purpose 
^roomsV(Q2)j the ^average quality of school science iTooms ..^-.pThe index Q2^^^ 
it will be recalled, was the percentage of dual purpose science rooms in excess 
of the assessed needs of the school : 'needs,* being def in^B ■ in terms of the ' 
amounfof science traught; " 

Correlation coefficients between class reports of learning and measures . 

of general facilities in the school have been i^ecorded in. Table 8.6. Of -all 

' ' - . ■ ■ S^- ■ ' 

the scales, only •involvemen"t was significantly correlated with the availability 

of dual purpose rooms -CQ^) - The average quality of the school'^ science ' . v 

rooms was significantly correlated with most of the aspects of science 

learning about which studerfts reported. It is worth noting that Inhere/ was .v 

no significant . association between the quality of school- science foOm^^nd^\ 

the emphasis on textual learnin^g* Ar> assocatioh had existed 'bfftweeMM^j^ t 

activity and the quality of the class V science rooms. Cpnvers'el)^jd^cari be 

observed that encouragement to explore was more highly correlated; 

quality of school science rooms than of the class science rooms'./ 
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% These- results "could 5e in^rpreteid. a# anV indication ^^l^^t/'r^'^^ ^- ^ 

^ textual learning is something 'whieh' isi'''^V..^la.sr^^ 

.V ' 4s'tic.. : gne could postulate tha't mojef rel':ia^c(/ was placed .wi .tfixtua^ 

• ' i?n teacjvirtg a curriculum'!^/ a particjjlak; teacher ^^ir^n^.^^fo^^^^ 
^^i^xi:'th^f^ hand it, appeared, from' l^iis^ results tRat^-ejicoui^igeiB 
I^S!^5;^a^.l$:e ;\*!t^^ .,a more generai,.prodyct; of the..SGle^ 

M^P. Varta-it6 ^:t4adhi,nB%ractices . --^ ^ch-,tlie general .qui^ity;:b^?t^fe:;S(^pol^>cien 
^i/-'^''*-ifa<riUties-$ppe^s to be a foWtlv$i^^ctor shapings' the curr^^ ' 
j.-.^'^'^ /'foil owed' by. tl^e ..science departinii|h ^ \ :V ■ , ' 

' ] " Ond'caut^nary. note about^ai^able used; in 'the- iegrcgsion -anMyise^ /^^^ 

warranted at thi^^ stage., ^^irli^ntage o£ science ;lessons h^id^^^^ 
room was used,' as^a measurc^^th^pi^ppw • 
\ : , facilities,; yet that variab^^y^^hdye rbf lectr«d 'pt^^^ facets: school ' ^ • 

• ; prganizatioTi. It was noted i^^^ptc«^ that 'the; propOr^^ 
> "^^ssons^' held in non-sV.ience' room^i^^/ndt, significantly correlated with any / / 
' ■ ■^'J^^'^irhe^Hdicbs: af^ t^^^ discus5\ph it observed ^ 

V- 'j^^^ was significantlyi.cPiv^lated^^^^^ the 

'''''''' aspects of scient^-,lea^ reported. When conducting; the regression 

. analyses it. wa's assumed that dcc.upancy was a measure ;pf J:he. extent to which ' 
; " lcienJe .facilities isf^^ c I as^.;bei7i5^^ studied: The aiterna- 

'tive possibility is that a high val^fc f or ^ occu|!^ni5^ reflected good ' ' . 

.'^'^Vhusba^^ding of resources, and that that also wa<i'.|rvdent^^^ 

followed, because- such similar^results were found for room- qua lity,abou1i which 
•^i^achers ^ill^ do little, tffis 'alternative explanation has .not been pursued.. 
However it is a competing hypothesis which should be borne in mind. * .. 




ERIC 



'^'^^ } .Science Rooms 



•.Invdrlv-ement ■ ■, . « 






f ■'■ ■ .. 


• '3& 


Or gan i z*a t; i pn' ; 




:':-V'V^> i^'^S*-. ■■. 




.44 


S t imu la t i on , ^, . 








.,'.27 


l^p 1 9 ra t i oh . \ ; ■ ^ \ 


PR; .14- 




.17^.: 


Textual ■ ;\ v : ". ■ 






-.05(ns) 


Practical • ' 










; :K V. 


. Th'esk Lockt'iort'^of Si:re 

— " — ^^ ' f — r—r^ 


nce;<J^Kiibms : 







V* ^r^j^^i^l'y >■ N;" had jnot' rbeen ^-iiten^eciVto ' ex^^Q; the 
'to sp\oQlsvgav> tiie;inltt^.ds of 
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location of scienc;e rooms 
a "number of early visits 

to sphoQlsvgayfe tiie;inlp^.ds^^ of science facilities was an 

impor^nX^^Ti^^ruertce.*^^ location of 

•;>.;feci^nGe;^?|?.b^^:was no st^ctly- pa"iffS)S^/.^^ the groups of variables ,' ' 

^ concerned =With.=^uaIity c^^aykila^^^ rooms, it was considered 

J ,to be worth siep.a?at^-9^ 

• ^^^^1^^^-^ '^^^^ the pxQ^^^ 

cl^ssrooS^to tH^iVStprqf noted. So also was the .general 

locatipn -of school ^ci^rrce rpoms in. idiThs of ■ whether the rooms were grouped 

.\,closel>^ogether *02?;-^idieiy scsatterf^-,. Both of ' these measures were three 
po^rtt. sca.l.e^. '-^^i^-^ hir -^V--/ *. ' ^ 

iJ'^^^^l!^ ^-"^ haye;*l)een interpreted as indicating .that it 

I ' ^a^ -y^^ 9 science! . -l;eaching to be! in.'rooms- located 'iiear service 

•areas; All the environment^SQ^res were positj.vely correlated with this - 
. ^A^riable as was th*e amount l)f:' practical work reported 'by students, Apparsntly 
^Cciencci. teaching )i^^ess' .^y'oLving,. stimulating and organized when a room was 

far f ro^jJ|e si^pl^S'^rea. Certainly one imagines it would be^'Ir^difficult 
" tcifr.arral^fepractical, work. uTider 'those circumstances. " 

^iiilat result^ were found using the general location of rooms as a',':^ . 
V ^p^ictor, /Tn thi^ycg^e students in scjiools where science rpoms were clus- ' . 

tere'd tocher reported greater encouragement to explore a. range of sciontific 
^ * phenomena, and. in 'addition s.cored more highly on the environment .and* practical 
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work scales. This was copsistent with ob-servatiohs made during visits to 
schools that such an arrangement enabled greater cohesion of the'^department , 
and planning of teaching strategies and use of resources. • . . 

• ■ Conclusions ■ - 

The main conclusion drawn from the results^presented hete was that the ; 
quality of the 'learning environment reported by students .studying science was 
enhanced by good facilities. The proportion of time in science rooms, the. 
quality of these rooms, the abundance of apparatus, the provision- of lab- • . 
oratory assistants, and even aspects of the location of science rooms were 
■associate^ with gn enriched learning environment. In addition one-is drawn 
to the Conclusion that some activities used in teaching science /were. , 
associated .with ..the facilities available.^ Students from schools with/ 
•suf/icient\good rooms reported more encouragement to explore scientific 
phe\^Wira>. Classes which had easy access to science i:ooms relied less on 
^textual\i^^V^^^^ and, especially when apparatus was abundant, did more 
3racticar3;?Sfcfc><ii>tI^ that good facilities enabled a more diverse 
activities in science lessons. 

An explanation for the reported association between student views of 
learning science' and the facilities- available to th^m is:probably complex.. 

..Possibly, the provision of good facilities removed limitations on certain 
activities, perhaps good facili'ties'enabled teachers to do -simi lar things 
more efficiently, or conceivably a more subtle explanation involving.. student 
reactions and perceptions would be appropriate. It, is* an issue which is beyond 
the scope of this report. ^, ' . 

. ■ . IVhen this stage of the Science Facilities Project' was conducted in 1976 , 
the difference, iti the standard of science facilities between the best equipped 
and the worst equipped schools Was. less than the general change in facilities 
from 1964 to 1975. Necessity forced a cross sectional rather than a 
longitudinal* study and this has resulted in examination of a smaller range.' 
of the » independent" variable.V Detecting the full impaat of facilities, on 
science teaching and learning was consequently more difficult. ^ . 

The res^lts obtained from student questionnaires did confirm the op'inions 

_ of those non-goverisijent school Principals who replied to the' Commonwealth 
'Department^ of EducVt.ion survey in 1970f They attributed different teaching - 

• methO(J|^,%ore experimental work, greater efficiency of teaching and greater. 
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teacher satisfaction, to th^ opportunitiies offered by the new facilities. 
While the/offect of good facilities . on these aTspects of science learning was- 
not Xarge,,, it was significant. - Good facilities may not dramatically alter 
science teaching practices, but they, can, foster certain fypes Of ^cienc^e.^ 
teaching. Whftfield^ (1?71> has argued that the. place of science in the srchool 
curriculum was justified i^^^^^^^^ experience of 

empirical enquiry. Deve.rp^erii^ in science^ teaching have assumed that this, 
was best achieved by i,a variety of Activity and enquiry methpds Evolving 
stu/ents in first hand^. observation' of scientific 'phenomena. Good facilities 
applarehtly assist these approaches to teaching»scienc&. That consideration ^ 
cjkght -tb weigh heavily in judging the impac^'of the.Science Facilities Program. 



CHAPTER NI^^E - . . - 

: . ' • ■ . . A CLOSER .LOOK AT S0>1E'SCh60LS . 

, " ■ ' Background' to th^ Visits . ' ' ; ' " 

':^Th'e visixV. to' schools served two ^purposes. One v as to administer a questibnn- 
aire sampling student^||piews about learning science. The other was to use 
a>ide range of techniques to f^nd out the ways in wh;j.ch teachers considered*' 
their work was affected, By the* fiacilities available. , This involved inter- 
viewing teachers,, and other staff, .as well as informally observing some ,of 
the activities in schools. The information gathered was used to' identify some 
of'the les^ quantifiable educational outcomes of having good facilities, as well 
as to proyide ,b$ick ground information, which would assist in interpreting the 
■ results obtained from the student questionnaire-: - In .this/relatively unknown 
area of research . it was considered important"* to ..tise methods which allowed 

Unexpected', or idiosyncratic,^ effects of facilities to b^ detected. 

\" One example of an issue not '-explicitly explored through the student 

questionnaire, was that of the introduction of new science 'curricula. In a 

study of the adoption of an integrated science curriculum in Scotland, 

Brown/ (1977) reported that teachers placed considerable importance "on resource 

-.constraints- when considering^-^hether'^ to use such curricula. She noted - 
'•«/ ■ . ■ " - .■ ■ ^ 

specifically that inschoals with limited apparatus and scattered? laboratories, 
the 'ititegrated course was' viewed with disfavour. The integrated cbur5e placed 
greater demands on equipment than did separate science subjects. Brown (1977: 
48) expressed the opinion that while such j^oncems mayvbe less important thati 
' philosof)hical issues to those who develop curricula, they may assume paramount 
importance for teachers. ■ y ^ ' : . : » 

Hamilton (1975) has descriiied the way in which the Scottish Integrated 

Science^ Scheme was , implemented in two schools. In both bases he fouivd'that 

' ' ' ■ ■ ^ ' " " "" 

implementation was accompanied by a series of trans formationfii, of the intention 

■I • .... - •» " ■■ 

of the scheme. One school had rather poor j-lrartDoratory accommodation, a shortage 

of apparatus, and scattered science laboratories. In combination with ot$6t; . 

problems /relating to idck of communication between science staff, patterns. o'f 

school organization, and teacher absence i these factors resulted in a teaching 

program at variance with the vision of the Integrated Science Scheme. 
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■ ' . ■ •. 1^ 4.v»<a wriTkc-heets had become the * 

. ■ Inste.d of support. .at.rialstKewoiksM^^ . 

f„i'f4fi"pS^ur..ToS%srroSir.\....oo.o .o.i..nv . 

activity": (Hamilton, 1975 : 187) .- v 

. ■ B0« .h.s. studios ,si.«.«t ..at t.o ,.., in w.ich schools -"f j'^ 

.a... o. .to. ■ 

Zm factors. T^orofOr. in tMs .»* i. ~.-*«i|fcf^ ; 

.chools io ..tail; to .x..io. th=.»., i« f-'f ,„uitmor. ut. Ueod, , 
science, teaching. . - * ' ' 

Chiptot Eight »d. uso of co.p.tlsb„s>ot».o„ Classes »^««'V 
di..„sio„s this captor is- co„co™.d wit. "Jf £^ L 

P >, ni= The schools concerned were the same 29 from which stuaenr 

rs-visit,..„d . f„ -?---^:;;%:j:::rri:.r;«rs .t : 
— - """:rr.ir'i:^:o sc 00 'rt: iLtoad, a f.. s^oois ■ 

no<;sible to report in detail an lu ^ , 

possiDie I H . niu<;tratinE some important issues. The 

ror::r.'r.rc:o:: :ort:~ scLis wo .ro._dod 

■ ToTo U^osontativo of St.t.s or s,st„s. tW, ar. >.»pl.s, .« ^* -T . _ 
important issues are .ostcl.arly evident. . - 

™. d,scriptions-,of the schools h.v. been collated fro., info-at ion 
•ohtainod ^ro,; interviews with sci.nce' teachers, science — ' 
laboratory staff and others., and by personal observation. Use .as -ade o 

■ ■ roIeCs^ructured interview an. obser.atioh schedules » , , 

info^ation was -obfained:- fro. each- .choOl ^ ' „ 

similar general approach in a 'stud, of pr.-ar, schools , Parsons (19 J 
rlLtl/urged the use of.theorctic.il, kas,d .uides to, rntervrews and . 
observat^ion in illuminative Studies.. _ - . 

. ■ I 



f the.'schdols described^ in-this Report are fictitic^s. 



•1 ' The names of the scnoois ue^v- 



The Context of the Schools -Visits ' " ■ " " 

Most teacheps_ of junior science supported the conventional- wisdom of Australian, 

science teaching in, recent times: students should personally participate^in 

scie^ti^ic activities. Within that framework teachers differed in the emgjiasis 

they placed on pupils doing experiments tl^mselves and upon, the 'purpose wliich • 

that acti^t'y served. As, abroad generalization many teachers wished students' 

experimental woyk to be supported by-^some direct teaching, and other activities-, 

Consider the view one sciisnce co-6rdinator . 

.■ ■' -* * ■ " ' • ■ '< 

r place a hjgh emphasis on activities . I think the kids partici-- 
pating in experimentation' whether .they're le^rnii^g niethods or 
handling eqtlipment, or just seeing how to do things .is very 
important. They^ -gain confidence . in their motor control, in 
addTtion to learning work. Of 'course it has all.got to be followed ^ ' 
up .. .f I ttiink^he kids have a tendency if there is not some , 
structuring to just go holus bolus arid , not get as nllich out of it.^ 

Pupils,^ experiments were seen a^ serving a number of purposes. Some were 
extrinsic in that they related to either reinforcement of mother, learning or 
motivation for further learning- (either, of the particular topic or of the 
discipline • over a^-longer term^) . Others were intrinsic in that they involued, 
pupil 'experimental ,work as the principal vehicle'through, which to develop 
skills closely dependent^ on- that, work. • Such aspects as 'problem solving' 
skills, hypothesis testing, reasoning from empirical d'a^, and manipulating 
apparatus were included ip this category. As most science teachers indicated 
a desire to accommodate many of these elements , differences in their . . 
intentions arosie frpm the rekitive emphasis placed each.' ^ . 

As an indication 'of the sort of balance which mi-^t be reached, and the. 
way in ^icK'-that may alter with time, consider the case of Highland ^High ' *" 
School. A program which was prevrously directed exclusiVQjy^towards providing 
experience in scientific method. -l;as altered. so that greater emphasis' is now 
placed on acquisition of knowledge. The twin reasons for this change were* a 
reconsideration, of tb^ capabi lijrics ,of most students b'e low Aear 10 , and a 
desire thaf^students should/ ac'qxii re certai.n knowledge of relevance to environ- 
mental issues. A. statement prepared'by tHe science coordinator 'indicated : 



• The^science; staff. this time •Iwhei,..gfeneral aims were reviewed) ; . _ 

,• such ainrWhifch'-had l?f.en Wn-sidered- was' to -train student s^in -the .— i. 

• patte'rn^ and processes of>Science so.;that they, will be able to . ■ 

• use the "Scientific Method'.' to solve .new. problems; - ..*'".• 

Our experience was that the student ' so.abil ity to use the "Scientific . 

• Method" (formulate hypotheses, design, experiments, etc.) was closely 
:,linked to their stagegpf rtental development After extensive _ 
••training-An the :'.'Sci^tific 'Method" it was foun^ that les-s than half ^ 

of Form four student! could apply it. successfully^ to the- solution , 

-'of real problems. It may be that the ability to formulate hypotheses 
- and to design iontr611ed experiments requires formal thinking which .. ; 

has been shoi^ tV be relatively undeveloped in many Students at form .■ - 
'' .four levels . , ■ - ■ _ . 

. ^Thus, white accepting that the developmetit of mental skills in 

students should be one aim, we felt that, this should not dominate 
■ our teaching to the extent where content or knowledge is considered . 
to be of secondary 'importance. ' • .• 

At this time,' t-heVe 'was aLso an increasing community awareness .of . ' 

the consequences of- the growth of science and technology ai,d we.. • , 
felt that one of our important aims should be to develop the , , 

' student's understanding of, and concern for, the impact of haman , , - 

, activitjies an the environment .. ; p 

U -can be^ noted in passing that, Several, of the-; schools visited- w'ere embarking,. 
on similar changes../ 'j ' 

■ it "was clear that science departments were continuaHy choosing frdm a range 
of optio'ns the sort of science curricula which would be taught and the way ^ 
in which .it woul'd be ta-u'ght' Within departments, .'individual .teachers had ' -. . 
continually to decide upon methods to be used, in' science teaching. -The-iere^^ . 
presence Of good facilities, did not appear to.automatical ly result i.n^a 
particuiarform of teaching." Nor Mi^ the absence of good facilities preclude^ 
student experimoptal work being condMCted in an improvizcd setting, l^/hat was ^ . 
visibly affected by th6 facilities available was the convenience and , . 

-ef^ciency with which s-cicnce could be, taught . • Many teachers who rejected.,. 

the propostion that the facilities at. their disposal determined the way they . 

taught mentioned tjiat cpaveniente and efficiency were influenced. Other , - 

teachers, especially those in schools with .poor science rooms, or those who ;. 

coui'd remember-.having. taught in ver.y. po^r. science rooms, were more inclined . 

to attribute string^ef fects tO-thc, conditions under which they taught. . : 
"■ There was 'also evidence °?hat. hew facilities were-^'of greatest benefit . 

■■when, other /:ircumstances favoured their effective use. Ruraton High School _ 



:^as a ^school : where* Mich c i:jacurnstarices Vere . favoai^ staff ^re tent. idt^.^was • ' 

, Mgh,- suitable curriculum- materials were .bt^ing- .int i^aHuted/ iind two ki^^ ■ 

.people had been . involved ^ifi extended Vri^serv ice^^ ^ew ;'sci enoe rooms . 

■ were provicfed at a; time of fortuitpiiis circums^tante/ ' - ., • . " > 

• . : Kuraton High 'School : Fortuitous Circumstance . 

» . . ■ . ' ■ • . . . ' ■ , .■ .• ' J „ . ' . .• 

Background * . .. o . >■•• ,.'- ' / .'v. . 

■ ^ ■ .' >!' ' V; i '■ ■ ■^■^ ' . ' ' .'. , ■ - ' ■ . '■ ' ■ • 

Ruraton High Sdhool '.wasr^V of tw6. gOA^ernipent. scho6.1 s Mn'^ a country town ^of ^ 

- about 8000 Wle, It 'enrDl.led":700:/itudent§> "Eight of ' its- fi fty'- three 
teachers tau§fi^.,^^^ence. ■ . .. ^ - 

■ Ruraton High 4vas^a>»^'ool in which .the' potentidUof its' science feicilities 
was exploite^.f^ll^-^ ^oo^3 ^o,, use £irst 

occupied in-^969, S^irrounding. circumstances see.m td haVe .erffenict>d tlig^. ' ■■' 

impact which ^tjiey made. Most important ly, the new' f^cilit'ii.^ wetb bG^lt at 
a^tin^e when there, was -interest in- som,e new. curriculum^aterials produced by' * 
the Junior Secondary Scieftce Project;. - Tiie new. fhci 1 i ties dramat ical Iv - ' • 
contrasted with th'e pl^i ^nd thereby .exaggefated' the possibilities' witMn 
them. In 'addition the.scJtool retailed its:: science Vtaff ■'that there was 
cpntinuxty- of developm(^nt and.:|S. a ^schocrL^ it was generaLl\^ 'favouraVly^"' ..' • 
disposed towai^ds act ive" forms ,of^leari'^ipg. .V ' . , 

■■ * ■■■^ 'T-V ■■■ ■■■ '"^ ' ^'"^ ' :■ ' 

. . Its four(>opms were part of ari^a^ractively designed building/ ^hii; 
building al"so housed the administrative.' 9ffifces, j:he geography de'p&rtment^ ^a " 
.matriculation centre /.and -some g^nei^^i: teaching roo'ms.- A private-architect V 
specifically designed. the building fo suit' the site- and it 'was set" adjacent 
to am. attractive garden of native, shrubs... ' Other facilities bf tht? school * ^ 
were- in' star? contrast ,tp this . One^^ui 1 d^ing .^t ill being used\\yas built for" ' 
the, original school . sixty- fiVe years .ago .'- It wasJ'Vupplemented bv an annexe'-- 

; ^hich was' formerly part pf another -school across" abroad, and Weral rows of - 
dernountat)le c 1 assrooms.. -.Science ^subKi c(?tjii were- previously taught in one' 
pporl)/ equipped science room^'in the ild , building. ' An- adjacexit rop'rh was 
modified witK a..Yew oxtra fit^tings so that it also, qpuKd' be -ti^ed for sCitfnce . 

, In the words of<3tie science, co^-ordinat of, 'this^nieant that junior classes ' * 
<iidnjt g^t a.lQ^k-\n; farid^]^ senior ass cS " \yei-e ^t be re just for -their prac// 
classes;'. /Teact^ing often involved gt)ing- to a room 'w;th a bucket of wa'ter • 
and a portable burner and that was' science ■ , ' / .v, • ■ • 

.f h e new c ur r i c.v 1 u m . m a t e r i a .l.i? ■ w 1 1 t'ch ■ b.e c a me . a v a i l;ib tj (ve t imc ' t A c^^. 

new building was being "erected weTe.v<^v^;i^^jiQj foj. ^' j^gi^j^^^^jlP^^ 

which pla.ced more., emplxasi^. on student'- activity^vinU which .l^^ ' 
i^n th^State a few yea'^rs earlier. Science teachers at ' Rurafeii wei^e V' ■ • 
apparently; keen to use- the new methods, and the now mot'eria if:- ' Thus 0^'. new 
rooms were ;pf ovidp.d at. a:^rTipst. opportune/j^l^j^^^ Perhaps with the wi sdonv of ' 
hindsight, the sci,ence'^.£j6;rOrdin'ator rocnjAl that; ' ■ ' •] ' - ' ' • ' ■ 
./. . ' .^^'-^^ -':-V . - ' •■■•• :'■„•". 

' moving to the- n*^W7;building are four ■ science - ' 

• *, rooms meant all- classes could havc^ili' of their science in a / 

sci'i^e room,, and in a^ part icular. TOom; ' Act ivity . based . ^ ; 

- ; programs which we run Wow would not have been possibl e under 

.f the old Swituation' * ? • , . 



The hew methods weT^liot entirely 'based on new curriculum materials from 
outside. Original material developed ' in thc^ school was also used. .The 
science co-ordinatof had been at the scho6l since 1960 except for a few 
v;^ars. at other schools. He recalled that: 

»Since (moving to) the- new* rooms we , started^vrit ing our own programs. ' ^ 
Now some of these programs we^think are very good indeed. 
And we may perhaps use them in preference to ASEP niaterial 
because they'vl been written by people here, suit our needs 
- and so on. But the kids have been doing ASEP-type activities 
since the first -full yeaV we moved into the new building. ' 

. ' -I . ' . 

Q: Are you suggesting that 'the new rooms vyere a stimulus to . . 

^ ' , vyritiiTg drifginal material? . - . 

^Certainly; there was no point, otherwise. * 

The strong impression .gained from the science co-ordinator, was that the 
provision of new rooms.jiad removed a barrier to the teaching methods they .-^ 
had wished to adopt. Tt was a view .shared by. the acting Principal, himself 
a sci;ence teacher, who 6.ame to the school not long after the new block was 
occLTpied. ' f ^ 

Science teachers staye*%iji Ruraton longer than is usual in government 
schools \n country towns. ^ IW?^^ '^he science teachers had been- at the 
school for an average of six f^ars. ' This allowed teachers to follow ideas 

•through their implementation period . It also allowed a geod informal 
communication network* to be established and for the teachers to.be familiar 
with all the resources in the department.' In 1976 there was a valuable 
blend ofVouth and experience on the staff . - An additional valuable aspect of 
the staff was the period, which two key members /spent on part-time study leave 
in the early seventies. Thisy invplved moving to city schools temporarily ' 

'and studyingat a tertiary' institution. On returning to Ruraton they. not 
only ba;pught^ew ideas but. were, sufficient ly familiar with the school,, to be 
•able t-^^Jnplement them. " . ' . 

Not only the science department of tSe? school . was active. A range of 
interesting developments reflected a general -Uveliness in the school. Ma^py 
of these developments originated in the late sixties which suggested that , 
there was. a general atmosphere conducive to thc '5;ort of changes which 
bccurred/in science. Among the innovat'ions which remained were: 

(a") a series of short courses for Year 11 students, which were intended to 
,/; -■ further.and enrich their e.xpericnce (e.g. pottery, ethics, journalism, 
/ y ene.rgy Resources) , • . 

/(b).- a Matriculation centre for senior students/ 

^ ((h'- 'at\ iictivity program which provided for dive^^se leisure? activities 

Ccaubeing, bushwalking, photography) as well as tradit-ierial sports, . 
Jd)/;an iW^ovized open plan Form l' compl^vhich Wcii)ii>t^,f6r HngHsh and . 
• / ■ , / Social Studies, and *■ ' • 

/'/(e) a- contribution from staff and the ^school resources to a'community 
'{ ; * education program. • • V . ' 




Science Facilities 
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The science rgoms which were in use i'n J976 were modern and adaptaKle. The 
. were arranged in two pairs:' one p«yir on each level of the new building. ^ I; 
three of the rooms services were provided on ^elongated pillars* while the 
foyrth had audits gas, electricity and water outlets at the perimeter of 

• the room. Tn each room the tables could be easily rearranged. Provision 
for storage ih ^he ropms was good. Each was. set out identically so that 
students could obtaifr items of basic apparatus easily.- ^ Between rooms therel 
was ;a spacious' preparatioa room on each level and associated with. each rooml 
was a storage room. « One fortuitous-4i^nefit arose from the arrangement of 
the rooms in pairs. Given the easy access from each roDm to the preparation 
room, and the wide adjtapent corri4or, there^could be fluj.d mov^giewt between ' 
the rooms. I'n fact rooms could spmet'ijnes function 'as an almost unified 
laTg^i^eaching space- • * 7: . - . ^ . 

Four science roon\s* were almost' precisely the number. which would have 
ibeen speci f iq^gby the Commonwealth Standards Commit teje for. the number of 
science periods taught in this school,. In practice however, the use of^wo * ^ 
rooms by non-science classes for 25% of the time meant that the rooms were ^ 

* vacant less often than-would be desirable. Notwithstanding this, the basic . 
facilities for teaching science in the schoolrwere good^ All science classes 
were held in good_ quality rooms. Indeed, eac^, class had all its science 
lessdns in ' the same room. Morooever, the presbs^elof a full-time -laboratory' 
assistant meant- that the strain of maititaining ,an<F preparing, apparatus was 
relieved. The only' (deficiencies were the ancillary provisions." There was" 

no special 'provision .for staff offices - corners of preparation rooms vl?e're being ' 
used - the .school lacked a plant or aaimal^ropm, there was no science reading 

rocfm and there was no research laboratory. ' ■ , 

' ■ . ■ ' , ' '■ 

' Science Curricula and Science Teaching ^ * , " ' 

?It has been mentioned that ASEP and JSSP units were, used cxtens i vely^and 
especially ih Years 7 and 8. However, the "sciCT^f e co-ordinator pointed out: 

MVe try not to just run thrgugh a unit as is\. . . we punctuat-e ^ 
this with rather more formal demonstration les^sQS, discussion 
lessohs if a unit is fiot available an area ofythe course ^ , *^ 

which we think is important or more importantly because we feel 
that every- now and again the kids respond better/ to change in 
treatment ■ ' • ^ ■ * 

Two younger teachers involved with Year 9 studci>ts voiced the same 
opinipn. Commenting on the need for Ara'ried approaches one observed that 
'kids get tired of activity lessons all the time'. The comment contained 
ju5t a trace of disappointment from a person who earlier had expressed a 
learning towards th(^>,philosophy of Rousseau as presented in^mrle- Both were 
aware of student boredom with activities^ which interested them' as teachers . . 
'Similarly, while both enjoyed using ASEP 'in a free spirit' (allowing 
indivi^ua'f progression through units) they .felt pressure from problems of 
classroom management of resources, and of giving sufficient attention to 
st.ucients. Even given good laboratories, .aabundant apparatus and^ l^bor^tory- 
assistant,^. b^as'ic educational problems remained to" be solved. 

\ Staff worked in close proximity to each' other, had been^mor^ 

than one year at. the schopl. Therefore communicationNaboiW: curriculum 
matters was Assumed to occur infornrS^lly . Certainly therJ? was c6-or|^ination 
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of. the curricula. At each year level a common ' core^ of uni t s was' studied , 
by all. classes. Detail was not specified other than through resource 
materials. which, Msre indicated. ' l^ithin the /core' individualyeachers ' " 
decided the empfiasi ^^on different aspec;^s of) the uni t ,^ In addition to the 
•'core' there was an element of the years woi^ which was enri^rely at the 
di-scjretion of each teacher and which Wais not common to. every'^Jass. In this 
way' the- department believed; it could provide a planned s'GK|uential develojvnent 
the Yeai^s 7 to lO and ye> allow each t^eafher a degree of autonomy. 



Within such a 
ion. 



small staff it seemed* tc-^rk": 



No one expressed dissatisf^act- 



'.A. similar approach applied^to assessment iji Years .7 to 10. Jeachers were • 
able to choose their ovnth methods of assessing student progress but all arrived • 
at a five poi^t letter classification . In practice all teachers used topic 
tes*!?, projects', 'and judgments about classwork in similar prc^ortions. No. 
formkl at^empt'at moderation wafe made'but close informal collal>oration was ^ 
hoped to rtmove major. discrepancies between classes. . \. 

' ; In Year U and 12- s'cienT^ subjects were a little more pdpular than in other 
.sclVool^Ln th/ State and rather more popular than in other gdvernmeirt schools. It 
had 1.03 science subject enrolments per, student while .the State average wa^ . 
0 94: Biology was especially popular accounting for 51 per cent of the Year 
students- against the State average of 41 p/cent . On;v Physics Chemistry and * 
Biology were offered in Year 11 4nd Year 12. Geology wa^v once of f ered tc 
Year -11 students unril the-staff member whose interest thi^ was left ttie^,^ • 
school Th^school- was considering making Pljysical Science available to 
Yeai' 12 students but it was limited, not by facilities, but by its size. / . 
It was cDhsidered that such a subject may jeopardize the .viab^lity.-of Physics , 
and Chemistry which are important ^tool ' subjects in tertiary studies. . . 

,1- T ' * < » . 

As a fural high school Raraton had-the additional resource of the . 
Wounding bush. Biology made use cxT-thi?. In a city school, field studies 
i^i'olve time consuming and administratively difficult excursions. Biology at 
■Ruraton often included cycling to a nearby location for field work in_ 
^addition to longer field study camps. Strangely, such informal ejtcursions . 
wei-e less easi-ly arranged for Year. 7 to 10. More administrative rec,uirements 
needed to be. fulfilled'. One of the younger Year 9 science' teachers comme^t^d . 
that while facilities in his previous school were poorer, the admini strat ive 
barriers to using the surrounding bush were fewer. This partly compensated 
for poor facilities. ^' • ' 

" Teachers' Responses to the Pacilitiet; ^ , / \ ^ ■ 

Teachers in Ruratol^ di'ffer^d. in their opinion of^the 'importance of th^ ^f)od 
facilities." -The science co-ordioatoi^ who^ remembered teaching- under i the old 
conditions considered .them useful. 

'/don't necess'a-rily think,' thatr to do worthwhile science you- ^ 
hWe to have a great amount of ' material but I think it nice 
'.- ' ' to be able to draw, on material" If need be. Jjjst to quote an 
• ■ Example. Not bSing a physici^ T don'l know much about cathode 
. -ray oscilloscopes . . But witjn the help of .tFie Physics i^eoj^e , . 
. when I .was doing some work on .nerv.esMve set up a, good : 
• demonstration. If^it didn't e>^ist I wouldn't get upset T d . 
- ' -survive, but it's better to have it. And its better to. have a 
' . room with-arfew .taps in it, a spacious room, a quiet room,- a ^ 
. room Aere desks 'can be moved info any^ shape that's required. ^ 
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The younger teachers who had not experienced the ppor(?r con. 
which previously exi5ted, were rather less certain o-f the- value o 
facilities." . They were more. incliTl^ to mention 'faults' such as 
urisuit ability of perimeter service's in one .room, a lack-'of troll 
unnecessarily .lar^e "demonstration bench.; The main value in the 
school science department was not the facilities but t)ie staff atmW:. 
In their view,, the physical pf?ant of ■ th^e science , department would not 
major factor in a decision to stay at . the school . 




Othey Aspects 



lects of the school'-s 



^There.were interest^ing aspects of the sthqol'-s science^ teaching which ^re "<^'*V' 
partly related ^o . the facilities available. 1 :Previaus\?fr^i>t^pn was made 0)^%^^. 
the use of the surrounding bushland. The sciiertce co-ordinator' s comment "g^f 
was relevant as a contrast , to the.' view that .one problem /)f g'docJ /laboratbi^&i^^j^M. 
was .that they make science an indoor subject. He said that * ' ' 

".it mightn't be a direct- result but by;' tb^ atmosphere created 
by new courses and new ropms, more us» is*-marad of the bushland 
around the school.' ' » '' ' ^ ^ — x ' ^ ^ J - • ** • ^ *. 



This assertion needp^to be tempered by considering the opinion of one of the 
younger science teachers that arranging for s\x^ excursions was rg^ef ' 
difficult. Perh^s the difference arose from the different age leveY^V^he 
two teaqhers were dealing .with or perha^^ it may have resulted from the 
different experiences the>^ had had. - 



School science facilities were used at odd^times by photography and 
' film making-*— tgfpups . WhilW rooms 'were, kept lo^ke^ , -teachers . did a;rrange 
to.be present vhen students want ej^ to do 6xtra work. The offer v«as more 
than nominal. Xh^ science co-oatdinator claimed thiat 

:^ ' • ;• •.: 

/in Year 7. teachers often "Have lunch in the room so that 
students can \^ork in the lab. We make a lot , of -demands on 
staff time here.* ' ■ . ' ^ • 



lis extra 



►Yet while this ei^txa activity was real it was also limited. The same spokesman, 
cphceded that 'perFiaps we don't go far enough'. 



. The circumstances in whic^new rooms we r^ |trQV]d ed at Ruraton Higfi have 
hejlped eQ^ure the successful use of those roomsv Coming '•^k^tlje right time 
in^the right circumstanc^es they Jiave been used rather eff&bMvely. Students */ 
in Years'" 7 to id experience a siPimulating aita\ active prop-ai^of science ^ 
^ teaching. - - 

J ' • A contrast was provided at Riversdale IligH School where ^mila^ 
ambitions for the teaching of junic^r .science were not able to be implWented. 

•'^•River^^le had inadequate science accomn^odation : even that- available in 
the schcfol was Itqservefi almost exclu^j^ely fc^r senior students. The condifions 
uncler which junior '^sciencV- was taught at Riversdale were ^limilar to thos'e 
which prevaile.d*^more wide l>j before 1963.. ". ^ . • 
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Ri yersdale Hipfi Schoo l- : Enthusiasm Trustrateil 

Riversdale High School wSs located in an established and .affluent suburb. 
Its students Constituted a slightly more heterogeneousipo'^ta^^ition than this 
would suggest as' there wcrJ" pockets of poorer housing in surrpundi^ng areas" 
The school»s. grounds wereespacious .and -attractive. Iti; buildings were' a . 
mixture of older main ^structures supplemented by recent add itM^ns . While- ^ 
it lacked the modern^ appearance of newer schools it appeared," by conventional ■ , 
standards, an attractive environment 'in which'to teach. This superficial 
^ .fudgment was confirmed by a reportedly low loss of ^staff each year. ^>\^ 

Science accomodation was not good^ Too ^w scienceVooms were available 
to house all .science ' lessons . In 197^^/the^school had six sciencej^dj^s . 
Ideally it needed eighl tcT sat isfactoT^ly^, house its 180, 50-minut-^&fS«*ence ' 
lessons each. 'week ' ■ . -'^ ^ >■ . 

When the cfuality of the six- rooms was considered the situation appeared 
to be even worse'. Only three of ^the six rooms, could be considered to be oV 
. adequate quality.. One of:-the remaining r three was a converted Jibrary used ' . 
mainly for teaching Gec^gy.. It ha^ only a teachers'/demonstration h^fir^fTTlyy^^y^ 
way of special" servi ced Two other 'i^-ooms were built- jn the mid-f i fties but ^ 
not as science rooms. They were ,locatT?d p. c6nsiderabJe distance from the 
main scienc.a-bl0Q3<L, they were too^ small. '.(24 feet by Sh feet) ' for a. 'normal 
class of 30 ta>3S'p|ipils, and were in poor rep^. In each room only three, 
sinkst wete functional , gas leaks were a problem '.and many stteols -» all of 
which 'appeared to be uncomfortable^^* -needed to be fi"}ced. Even had-^the 
repairs b.een effected the ^om, design wa^-poor'. The prob Iqjjis of crampx^d 
working conditions were ccff^ounded by large fixed 'island benches too close 
together »^-and some hazardous plumbing arrangements. Water and gas pipes' • 
were laid just above floor level and, though protected by woodmen ciovers; 
■ presented a real hazard to movement. In addition, the chalk boafd was i . 

smaM, and there was no teachers' bench. The Pi re .Department had declared 
these "two. rooms to be unsafe as only one , exit existed; '. v ' 

" The three satisfactory science rooms -were designed for the spemal-^ 
/v^cicnce syb^ects of^Phvsics; Chemistry ancj" Biology, TTiV wer^ sphcii^us .- 
and well designed -if somewhat inflexible as a result of . Wg f ixe^ b^\^s . 
They wore located, 'wi th the previously', described semi nar/ neology room,, in the 
speciul scien/e-blbck where tliey were close to the servicc^and storage areas. 
. In adS(ition to. the teaching rooms thill block housed a sciene,^ staff offic<f, 
a>subaect masters office, and several preparation' and storagdv areas . The 
whole comprdx was prov^Jded .under the Science Facil i t i es . Progrdtn^. A plaque .. " . 
attached nekr th^ entrance testi^^eijiB *to its opening^ in 1967. . \-\^^ / . , 1 

'/ . Only student^^in Year^^ IT. and 12*u*ed\theTbetter rooms. Pe\><^r than 
*- eight Science lesson* for Lower secondary schobl students were he:ld there 
V,- each week. As a .cojisequenceViost Yea'r ll arjd Year 12 sbience lessoKis were - 
reasonably accommodated -but ^ly the twoyfi lapidated science rooms were 
available for -the 90., SO-mimfte sciejice/periods in the^lower secondary , 
'school each week. Mute testimony to tWe.. state^ of these i;ooAs was jirovidcd by ^ 
the fact the rooms were of tW unused, (iycn.whcn they wore ava^lnhle.^ Te^achcrs' 



regarded them as unsafe^ for science. 



^•Api^atus was. pLentiful . ^Senior • Biqlog> was especially -well supplied 
with material . 
was located in 



Api^/atus was. plentiful . Senior • Biqlogt was especially <weii supptiec 
material. EveT;i.Auiflof> Science had'' ample; stocks of apparatus, butit- 
ocated in t'he sjpetic^/block Mence it^was not i;eadi ly accessible to 
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the rooms in w)iich juniby science, >^^as ■ held . Lac^k of secure storage adjaceiit 
totHose rooms precluded material-being kept there. As the science co- 
ordinator noVed, there was not much loss due to breakage. . Little wonder, as* 
the apiiaratus was rarely used, in addition to, the adequate stocks of 
apparal|is,, there, were two laboratory assistants to help prepare mater-ial . • 
They worked veryv effectively in the senior science subjects and*could easily 
have managed.^additional work in junior science if that had been required.: 
The, laborato'Wy a^sistant^ mahaged the recor^ds and maintenance of apparatus * 
supply. The school had effective laboratory assistants so that this did not 
limit the us>e of experimental work . • 

Courses .in. junior science were formal, given to didactic teaching and •". 
^somewhat, r^pet it iT^e. Tjie* science co-ordinator observed: 

.We teach^ a* Verjf theoretioal type of course here. In fact they 
estate authorities]) changed the science syllabus here about three 
'or four years ago. We should have implemented that, but because 
j^f.,latk:of facilities we virtually still use the old- syl labus . 
The trend, "fhese days is to a lot more' activity in courses. We 
' , .wolJ^ld d'early love to be on to that, but because of the lack of 
facilities we follow a theoretical course ... Ti^y/re lucky to 
do prac. once a week ... We did try some ASEP courses in Year 8- 
ifor two years with one class which was lucky to be able to use 
, one of the senior' laboratories to do it. We did also try it with 

> other classes and try to run it in classrooms but it was just ^not 
effective; mainly because of equipment 'losses , .management apd 
interference froij othet classes etc. 

The ..school *s stock of JSSP curriculum matorials remained unused as witness to 
the inhibition which facilities in the scpbol plac,ed on teaching methods. 
Problems created by^ the poor facilities were mof4 than self perpetuating: 
they were se^f exacerbating. The syllabus had been devispd to suit the poor 
facMi ties and was formal and content specific. It was determined 
unilaterally by the science co-ordinator. Assessment was. by a common 
examination C80 percent), teacher tests iV^ percent), and project work 
C5 percent). The resulj: was that teachers felt obliged to cover -the large 
'amount of content;^, with the effect that project and practical work were 
accorded low prioi-ity. At class level the fact, that students were rarely 
able to worj^ in a laboratory resulted in a lack of familiarity with 
procedures. CI dss management was- therefore a -problem, activities wfire 



closely directed, and time was wasted in ^ousekecping ' on those occasions, 
when laboratory work was held. - 

The teachers involved in Year 9 science teaching agree about what they 
, would like to do.* One saici:. ' , 

- I -fc . 

. TVell, we don*t do enough prac. work. I'd like to see a 
laboratory based course, not* wholly ^perimental work, but 
*— at least that.tvpe of course. I -'took ASEP, actually the 

final year tJhat was here, in mjr pfobm but it wasn't satisfftej/ory . 
J You don't have water. . You can't heat anything up. \Ve did Mice 
and *Mert but there was rtowherc to keep the mice.* We^ had to run^ 
« and g^t the mice at the beginning of every lesson (sic). 

A c^'l league expressed a similar view assert hrg that if good laboratories were 
avai lable : - . ► 

/ I'd 'like 1^ run a science ^u^se which was. practically based. 
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A third teacher echoed these -views sieeing the course being taught as- less 
student oriented and- less interesting than desirable. The -teaching about 
density, which was observed during the visit provides an i 1 lust ration of 
the general pattern. Not once did students take measurements or make. * 
observations themselves. The concept uas taught u.s;ing a forma 1* n^thematical •. 
approach' supplemente'd by computational exercises from a textbook. 

When laboVatory work was ct^dnctt-d it uas done in i so 1 a t i on ^f rom theory. 
The 'laboratories were unsuitabK- for norma l tcachvng because of tlu/^seating 
arrangements. * Laboratory work was formal and recorded in a separatSe book 
according to a standard format- 'One of the teachers described lessons held 
in the. laboratori es this way: * 

- ' ♦ 

We can't have any individual work at all. We haven't got any^ 
sp'yce to store any expQrimcnts set up where ue can say to the 
students take this and- i^'oceed / You have to do, it step 
Dy srep with them because , t he n- ' s no chance to organize it that 
. r'the fbrmer)' way. There's not unougif "'space so you have to be 
''•['. very careful ,• you can't have student s' mov i ng around from, place to f 

■ . . "-..place.. They're fairly dep ress i p 1 :i,ces to w*ork in.. 

. Another' ^ounfti that the only means of compensat ingjvas to conduct demor^stra- 
tions'in th6 normal classroom. Outside this room' was a drinking tap from 

■ which buckets, of water ^Jould be carried into» the room.. 

■«' .'■ > ' . 

Teachers perceived thar.stuclent enrhus i asm was affected by r he envi ronmcint 
in which thev worked . All expressed the view that one aim in teaching 
science, and'^cspec i/al ly of the experimer>tifl wcjrk, was to generate interest 
in scientific phenomena as well as to help students acquire some basic 
'cognitive ski lis:.' The"*scicnce co-ordinator wa^s aware of the problem of 
facilities in this . regarcf: ' ^ ',' ' . ■ 

I can remember going .back to the Ciyade 8 in which we were running 
ASLP, where they were actually doing experiments ingood conditions,. 
• , and the. enthusiasm^ of -those Grade S students for^sci»ence was 

anuizing;^ Whereas our. present Clrades S, 9 and . iHl* don ' t show 
- ' ent'hus ia.sm as one o f " the i r f i ner i)0 i nt s . 

. ''' . ■ ■ . ; • ■ 

It was a view reiterated by. other teachers. Students, it was felt, lost 
'oincerost ^oth because of t'hc condit ions, and the course which had to be 
taught. And, because tl^ey 1 ost ' i nt erest , J 1-^ey ■ d i d notwbrk as well. 

"~ ■ Teacri.ers felt frustrated by . thei r cL>rid it i oris . IVhen asked, what effect 
■ tli'j ;_uior condi t i ons had on teachers » one. repl-i od ; \ \ 

; ••rustrat ing! It'tal-es, a lot of tiMC to.organi^e and carry 
eciuipment from one place to the other .\ it's a nuisanee ... 
I guess frustration is. the main thing . . 'ar not being able 
. • to teach the way that you'd like., to. " \ 

The co-ordinator was aware of the effect tin the mo rale o f staff . 
. ' . . ■ ' ' ' . ■ . ■ 

The number of complaints I-get about those terrible junior, 
laboratories is I a rgc . Lot s o f ' as^iect s ^ a f feet teacher morale. 
* ' ■ . ■ i 

One aspect, fn fact, was the p referent la 1 ■ use o'f good facilities in .senior 
science. Teachers i n j an i o r. kc i ence felt envious ahd.said that students 
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held similar views. The area of hope in the school science program was a 
new Year 8 program. A course based on a more activity-directed book 
(Concepts of Science) was bei ng» int roduced . Some effort had been made to 
have laboratories available for thi.s course with the result that an 
Estimated 60 percent of time was spent in the laboratory. A science levy 
of Sl per stude^nt per /science subject generated about $1000 annually and 
thi^s was. used to buy material for the course. The teacher responsible felt 
that brighter students might -miss some rigour but ; 

. -the. slower kid's seem to benefit by doing more practical work and ' 
not being told things' but having to find out ... They enjoy it', 

■ they main-tain th^'ir interest in science, which is something' 
usually they've begun to lose by this stage. -I'd like to be able 
to. say that they're better in the laboratory but this morning I. had 

• a disaster. ' . ■ * . 

The program was still trOncaXed by having to ^ipecifical ly: schedule laboratory 
sessions.^rather than have mixed^activities in any lesson. Its exte"nsi.on 
into- Years 9 and 10 was ■ dependent on more laboratories'.being available, - 

Teaching science at Riverside High ^seemed very^much an experience of 
enthusiasm frustrated , and 'opportunity curtailed by lack of suitable science 
rooms. ' ' * 

■ ■ ■■ " ■ ' . " ■ - .■■,„■•*■■ 

At Ruraton High School the science co-artiinator regarded thc^new ' 
facilities as' having . had considerable«impact by removi'hg an obstacle to the ■ 
■sort of course .which they wanted to teach, '-Scienc<? teachers at Riversdale 
Migh were in a cont rast ing . si tuat i on . Hspccially those who tauglit junior 
science felt that the lack of ' good, fac i l^it ies ^ impeded- ,'thei r teaching. 
Teachers at Petrin High School did not feci the privations of theif- pooi? ■ 
facilities to be quite so important, Al T-the teachers at Petrin were young. 
As it was their first school tliey- had no experience of conditions elsewhere. 

^In addition thpy were imbued with ^an enthusiasm for- teach*^ng which led them 
to improvise in ordfiT to teach activity courses. This theydid in the certain 
knowledge tliat they would occupy new science ropms jfs the scliool was built. 

.At Petrin it was possible, to speak to science teachers both before anll^ after 
thcv had the benefit of new facilities. " . 

\ . • .■ 

j^lJLLn_]Jjj4llA^J^^^^ : S ubtly Ch anges \. 

Petrin High Sciiool was a new school- in an old .suburb.X Its establ is\iment wa.s 
in. response to a new wave of settlement in' tiie area by younger f ami i^^i es . 
The.se fcimilies were mainly migrant families. In economic terms it would be 
described as working class for most employment was in a>.nearby area oV iiefivy 
industry. The most specific general problem for tiie' school was that the 
students had reading difficulties. A^, a result teachers of most subjects, 
including science, had to take greater cognizance of tiie readability oA.the 
textual materials which they used. , - ■ \ ' 
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The school began in makeshift accommodation. In -1^75 most of the 
.school "had occupied new premises ]:hough cons.iderahl e work on the school 
grounds heeded to be done. Science was,* in that year, still taught in 
poor conditions, . When a first visit was made to Petrin", sc ience accommodation 
was one modestly equipped portable classroom, and two other portable class- 
rooms with no special equipment. The direct impact of these privations 
waa'that some units were not' able to be offered, some activities in other 
units were omitted and generally the; range of choice was/restricted . One 
teacher expressed the problem this way: 

They (the poor facilities) don't affect the way you ^teach but 
rather the topics which you can teach. For example, I wanted 
to do Polymers but without a fume cupboard I felt it was too 

dangerous. When I first arrived I had to teach magnetism because 

magnets were all we had. \ 

When asked about anticipatedudifference when a new suite of science rooms 
was occupied, the same teacher suggested subtle rather than major differences. 

, Firstly 1*11 have more contact with the other science teachers. 
At the moment -we* re isolated from each other. I think things 
will be more readily available and 1*11 spend less time sending » » 
kj^ds back and forth from one room to another. It will probably 
be more efficient. ■ ^ 

It was an interesting adaption to curtail content areas rather than'modify 
methods. ' Activity methods were considered to be of central importance. 
Content was. included, if the school had the facilities to^teach it approp- 
riately. In most other schools it was content areas which were first 
specified and then methods were, used in accord with available facilities. 
The youthfulness and enthusiasm of the. staff resulted in a perseverance 
with the course which they wished to follow. 

y&i'kn a return visit to the school was made one year later staff were 
able to reflect on the difference that occupying a new suite of four modern 
wQll-designed science rooms made to their teaching. The. new rooms were not 
only fine teaching rooms but they had the advantage of adjoining a .spacious 
well-designed preparation area. There was no dramatic^ change reported. The 
^general approach' to teaching was as before and was described by one teacher 
as : 

To make students aware of the use of science, the value'of science, 
the relevance of science without becoming too specific. "We try to 
^steer away^from very straight formal chemistry for example- , We 
have no prerequisite for Year 11 studies except that they (the. 
students) 'have an awarenes's about handling apparatus, they can use 
^things, they can reason deductively but they need not know such 
specifics as Kow many electrops are in atoms of different elements. 
The main reason being that, f^m 120 to 130 Year 10 students we- have 
14 in Year .11 Chemistry. I c^n't see that we could justify a 
curriculum suited only to those students when the rest should have 
a much more general approach. * ^ 

Adopting this framework did not mean neglecting factual knowledge. Consider 
the same teachers view of experimental work. . . \ # 
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We place a high emphasis on experiments because they learn, 
and dt keep5^ their interest going. With the ASEP units half | 
the time th^y enjoy it but- they learn nothing. But if you're 
able to back up the experiment with some teaching that experiment 
becomes quite meaningful.. Now I add a fair bit of explanation, i 

While the general approach to teaching had not dramatically changed some 
subtle changes had taken place. One comment was that: 

My ninth year units are either ASEP units or derived from ASEP 
units so the equipment is very simple. I haven't found myself 
doing anyl;hing different to^^what I did in the units last year. 
.1 foundi^a great time-saving though. It s^ved time because I've 
got things in the room. I don't have to carry them from room*^o 
. room.. I've got hot water on tap and ice here ... Last year for 
hot water I had to send a thermos to the staff room to be filled^ 
from an Urn. Well that takes IC^ minutes or so. Now we just run' 
a tap . . ■ - ■ 

i : 

The same teacher continued to comment on the students ' reactions in a view 
echoed by cgj^leagues: ^ 

The kids are better in class because they feel they're in a ' • 

science room and having everything you need is important ... 

They seem more responsive.' They look after equipment better.. ; 

They're interested. You can get -them intp a pattern of knowing 

where to put things away and what to do'. They know where 

things are, whergas they don't when you bring in fiye trays 

to the portable rooms. They forgetVwhat came off which tray . 

and you have bedlam at* the end. • ;> • . 

There were also some changes in teaching methods reported. Two teachers, 
who had been at the school previously remarked upon the use of impromptu 
demonstrations: 

I would have done more demonstrations this year simply because if 
I want material I've got it handy .. Quite a few more demonstrations 
actual ly. 

The demonstrations were not just of grand experiments J5ut of siniple graded 
experiments to introduce an investigation aiid to save time. Even audio- 
visual aids such as the overhead projector and slide projectors were more 
readily usecj in the new rooms., . , 

) ■. ■ , : 

While this description of Petrin High School suggests relatively small 
effects of the new facilities, three other factors need to be considered. 
One is that the science teachers ^ho had been at Petrin in 1975 and I976 had 
not taught at other schools. They had therefore developed appropriate 
strategies to cope with poor facilities. A second is that during 197? the 
effects of poor facilities were mitigated by a very efficient laboratory 
assistant who managed apparatus very well. ; Thirdly, the interview questions 
concerned junior science. As one teacher remarked: 

Your questions have been aimed at ninth Year. With 11th Year 
I can't compare but I c^n observe that with the exception of . 
about two, I would have been struggling to do any of the 
experiments L've done this year. .1 don't think T could have \ 
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taught Year 11 Chemistry ... I could exist m portables for 
Year 9 Science but 1 couldn't exist that way tdr Year 1 1 . * 
Chemistry. • 'V^,,--^ ^ 

— » 

This suggest-s^-t+r^t the strategy of avoiding content areas requiring special 
facilities, could not be applied to Year 11 Chemistry. Content in that 
subject was apparently much more immutable. ' ■ 

An additional point could be made concerning a previously .quoted ^ 
comment about .contact with other science teachers. At Petrin as at many 
schools there were conflicting views about the degree to which each class 
at a given Year level should follow a common course, and. the extent to 
which one Year should build on the previous Year. In short the conflict 
was between school autonomy in curricula and teacher autonomy in cu^icula. 
It was an important issue if only because .students were not held in the same 
class within their Year, from each Year to the next. An extreme view of 
, teacher autonomy seemed likely to contain the seeds of a confused experience A 
of science for many stud/ents. . •* ^ 

It would be naive to attribute this problem to the scattered facilities 
before 1976. The debatQjroccurs in many schools. Yet it seemed possible ^ 
that the lack of an ideritifable science area, with consequent lack of contaci^ 
between staff, contributed to a habit of separatehess . The poor faci.liti#es « 
didn't create the problem: they merely made it harder to'solve. 



There yere schools which .had an apparent abundance of science rooms 
which were not fully used and in which rather haphazard -and inactive science 
courses were followed. The visit to one. such school at Cas'terbridge 
revealed that while it had ample rooms it had^little else. The science 
department and its equipment had deteriorated so that it was no. longer as 
useful as it ought to have been. • . 

Casterbridge High School : Rooms but Little Else 
. ■) ■ ■ ■ 

Casterbridge High. School was located in a low socioeconomic area of a large 
city. Gradual changes in the age distribution of the surrounding community , 
have resulted in a decline in the school enrolment. Some. years ago the 
school had nearly isOO students- on rol 1 . Now a few more than 800 attend 
the school. Facilities, which were provided when the s\hool was large, now 
serve the smaller number of students. The surplus of faci-lities was 
accentuated in Science subjects by the surprisingly large, proportion (more 
than one quarter) of students' in Years 9 and 10 who did not study Science at 
all. In addition the retention of ' students ?fom tear 10. to Year. H was low. 
Fewer than 40 percent of the Year 10 students proceeded to Year 11.^ Thus 
even though four of the 12 sci'cncc rooms were equipped with nothing more than 
a demonstration bench 'the school had an abundai^'- o of rooms. All science- 
classes could be held in laboratories. Surpr: .ngly few science classes 
were actually held in laboratories. , 

IVhile the school 'had sufficient rooms many were of poor quality. In 
fact'they could be. considered to form three groups : six were built as part 
of the school before 1964, two were built outside the Science Faciliti&s 
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/Program in the mid-sixties* and four were built in the early stages of the 
, Science Facilities Program. The six older rooms were particularly' ^habby 
Room. D. was so ..mall (24 ft x 24 ft) that it c'ould* really only accommodate 
20 student.s.. It was expecte'd ro hold 30. While it wSs the .smallest, all 
the old rooms were cramped. Island benches were so crammed in the rooms 
that movement in classes was dif f icult even hazardous. Two of these 
SIX rooms were demonstlrat'ipn rooms and therefore had no services at 
student benches but two others intendedW laboratories had no tap~s or' 
smks at those benches while the tvWproperly serviced rooms had many . 
inoperable and broken sinks. The benches were chipped and partly corroded 
^ and in no room -was^ hot ' water available. The adjacent store-preparation 
Vrooms were useless because they were not stocked with basic apparatus 
This was especially a problem because thrVooms were so scattered' around ■ 
the school that to provide apparatus -from the central -store was nearly \ 
impossible. None of these rooms, had any proj^ision for using visual adds.A 
all lacked display board space and even the Aea of the chalkboard was 
meagre. ^The two more recent non-commonwealth rooms -were simi-lar. • They only 
differed in that,bei;ig of mor^ recent construction, they were in sliohtly 
better repair. • 



M A special science block was provided under thn ^r.r^ ^ c • i • 
b^^fr.ulllj! '^^^""^"^ °^ ^^^^ scLL^' 1t"l"a?L^d'ro:L^ ^i^ iii^ 
Sad fLus ^he'rh "'T^" Pr-'vision and a science staff room. Yet t ' 
. naa raults. The Chemistry room was a single purpose labontnrv tk„ ■ 
structure above the runnels was intended 'o store Kaie^rSoJtle. ?f-T" 

designed room. It was noted thaJ tM^ room was a wel 1 -equipped and well- 

senior classes. ^ ''eserved exclusively for 

The quality and the design of the science labs resulted in lack of 
use One teacher of considerable experience offered a reason forihe lack 
of use made of laboratory facilities. ''reason ror the lack 

. I would say the poor quality of the labs .it looks aood -When 

I^rel grounds you see all the. labs, and everything ' 

start tivinrr^ bad until you walk in thore and yoL . • 

start trying to teach in the situation ... They look eood nnd 
people who don't teach science think they.are goo WeH T't 
taught in lab. D and I'll tell you that unless!l really/J^d my- ' 

? don'^ ' V-^""'' there . ^I avoid Vlab ' 

I don t mind other l^s in terms of size but I don't like the 

sInks'foTt'hL' f.l '''fl' '''' lack Of . 

sinks foi' them (the students) to wash and clean their equipment 
an inability to get to a sink and p.ush theft unLr if there's 
been an accident. There's no accident shower at aH . 

_ ■ ■ ■ / ' , 

The teachei-s of junior science su'cPcstcd th-it tho i-wr,„ ' ' ^ . , 
able forced them to tcnrh m-,^t; oi ""''^'-f '^^"'"^ t"c type df rooms avail- • 
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the rooriTi. physically too small for thirty kids'. The -amount 
- . of ejuipn, nt'that is stored in it is inadequate, the filas^vare. 

•the general equipment that doesn't have to be moved from the . • 

laboratory,- or shouldn't be mov«i from th<?-laboratory is - 
sSly no^ there. .The normal thinRS that I don't think should . 
be moved from a laboratory get moved from class to class^ . . , 

• depending upon who' wants them .. . " ^ ",'?, ,,Teed. . : ' 

■ you have to. specifically outline .everything ^'^'^^ J"""' ^' ^ ^ , 
Everything includes even bunsen ■ burners and matches- for example. 
Papers everything. 

' The science co-ordinator who was' new to th^ school -in 1976 observed that 
,the sSool administration di^not organize the timetabl e' to enable . 
laboratories to be fully i4sc% '".-l 



■ Actually we're well off'heVe for lab. hours. Of course ^^^^^ 
though we've got the lab. hou:;s to put them in a 1 the,- time, - . 
because of the way the timetable is based' we can't do tt. .... 

• . But then of course a lot of teachers don't like to teach in 
-the laboratories because they are so. small. 

. If/Tou've got 33, 34, ox 35 students in these junior laboratories 

■ theTit is- very very difficult to do any work; . because you ve , 

■ Sfto spend a' lot of your time disciplining so that they'll do 
. what you want them to do-when you want them to do it. 

.' - The poor quality of the^^science rooms and -hool organiza,ion^were ..o 

rnreLnrdffficultief Z ^X^^^^^ -d the nature of the . 
syllabus' being followed in the school. 

■ n-.fficulties in the science department seem to ha-ve resulted in 

school »or= in proper "PrMns order A =k. o pyrej tost ^tub^^^ 

sltuStlon prosontod. for tlio introduction of ASEP, units. . , 

T„ H„ «^FP vou need plenty of lab. hours but you also need plenty 

If enuSenJ E you Z.' t need very sophisticated o,u.p«nt but ■ 

between orderi^^g and delivery is so long. 

:„„,rtSi'repL«ororrn-c:n:urbirsV::/rc^h^^^^^^^^ 
-io : ?rdrrs^Sd-n:; ^a^^^^^^^^^^ 

■ Kuairs had. not been made. Nor had rooms been renovated. : 

2 or, . 



The stock of apparatus also affected: Year 11 and 12 teaching in 
science -Subjects. While schools had nominal autonomy in these areas the 
co-ordmator observed: 

* , ■ 

The equipment J^hafs put on. these books Clists of equipment) is ' 
really say PSSC for Physics and Chem Study. for Chemistry. Now. 
if you want to change your course you've got to change your 
equipment as well and you've got to make sure its available. 
... There are chits on which you can write in equipment you 
would like bur whether you'd get it is another matter. I've 
never done that. I'll never be game to try that ... By the 
time you get your equipment a year later and they say 'not 
obtainable' or 'refused' then, a year later, you've got to 
start locking for alternative sources-. 



All three laboratory assistants were young and inexperienced. They 
have been of greater value to the science department had more direct 
ision been provid^^i. Lacit of. continuity oP leadership, had resulted 



would 

.superv^^...^.. i^^^n p»xwvj.u»^. bcn^ or. continuity oi-" l eadership. 
.in. too little direction of their work. Often they seemed to have'too little 
to do.. The widely scattered location of science rooms meant that their task 
would have been difficult anyway. * 

. . ^ v 

The fairly formal and didactic -pattern o.f sciences teaching in Year 10 
and below followed a syllabus developed in the school. In theory' the 
school science department was responsible for its development. However in 
practice the document had been devised by the previous science co-ordinatpr 
It was best characterized as a listing of chapter headings and sub-headings 
from a single textbook. [ Science .for Secondary Schools !. Even where the ^ 
book had been written for use in another State (Geology) no adaption had 
been made. Moreover this text is generally regarded as better suited for 
students with well developed reading skills. It therefore seemed an 
inappropriate choice for Casterbridge . . 

\' " * ■ ■ . \ ^ 

The resulting work program had the expectation that all classes would 
cover a large amount of content. As a consequence teachers felt that the 
■pressure of time" was on them and that they could not afford to allow students 
to dp many experiments. One teacher saw it desirable, especially in 
Chemistry and Biology topics, for students to gain understanding through 
doing experiments which wouid be Followed by a consolidating theory dis- 
cussion. Hovyever, * ' • 

.there is just no time for this. Time is the major factor in our . ^ 
' science course at the moment. You are really pushing to cover 
material. 

The new science co-ordinator was aware of the problems and could see 
various means to reform." He was supported by a recently appointed energetic 
Principal. It was intended to reconstruct the junior science syllabus in 
consultation with the science teachers, to use some new curriculum materials 
such as ASEP.and to improve contact between staff through regular meetings.. 
However for the new methods to be applied it was recognized that the school's 
stock of apparatus needed to improve dramatically and the old science 
rooms needed* renovation."* 

While Casterbridge High School had an adequate number of science rooms 
but little else'some schools had made most concerted efforts to make 
the maximum possible use of their facilities. Ofie such was Western College. 



However, even the best intended efforts were curtailed -by some aspects of 
the *£acilities available. . * ^ 

• Western Col lege : Making Do * ^ 

W a if^on- government sthoD Is were completely adequately supplied with • 
roomA. Western College was a boys school in an industrial area ^^^^^J^^; • " 
cityy It enrolleti.900 students but its retention to Year 11, was 60 percent 
^y^d to Y^ar 12, 43 percent .JV , 

Four science rooms were provided at Western College under the Science ^ 
Facilities Pro-am; two were Completed in 1967 and two more in 1971. In 
■addition some $8000 wks allocated from the Program for the purchase of ^ 
apparatus'. With 125 50-minul:.^ periods to be accommodated the school just . 
did not have sufficient science rooms. Given a SO-period teaching we e)^ the 
school ought to ideally have six, or at least five, rooms. It was not 
■ recommended for a"^[3itional science accommodation in 1971., though it was 
included on a list of schools likely to develop needs for additional ■ 
, accommodation. 

N: < , , 

» The rooms weraPof good" quality if of an older design., All except the . 
'Physics' room had long fixed benches across the room. The Physics room ^ 
had fixed pillars with movable benches thus allowing great flexibility of 
arrangements. Since the rooms were, all located close to each other it was 
relatively easy for apparatus to be shifted between rooms when necessary: 
This was especially important l&s Western Cpltege had no laboratory assistant. 

- Every effort had been made to en^sure that classc.. were i" science *ooms as 
• much as possible. The school timetabled separately for Years 7,, 8, 9. and 
10 and Years 11 and 12. As a result there were no lunch and recess breaks 
common to all classes. At almost every available time all science rooms 
were used- there were but two times each week when one science room was 
not used. Even so two-thirds of the Year 7 science lessons were not able 
to be held in science rooms. . 

The sc-Kool made c^iderable'^ef forts to engage its junior students 
in active science learning. ASEP units were used extensively though not . 
. exclusively, -in Years 7 to 10. A number of JSSP units were also available 
bTt these w;re not used as much. Generally a good range of b^^^^^/Went _ 
was available for this teaching though there wcr^ specific shortages of 
such instruments as microscopes. . - , 

'In spite of the school's attempt to fyl-ly use. the facilities available 
to. it s-ome problems existed. There were apparently difficultics^which were . 
Jard to overcome in this situation. For Year 7 students the lack of acdess 
to science rooms affected the way science-was tdught to them. One teacher, 
in response to a question of whether this made a difference to teaching 
science,* expressed the view that: 

It does really. With Form One, I find it much harder to take a ' 
period of all theory. I prefer most les^^3ns.to be fairly 
practical and' it is a bit difficult getting equipment f.rom a . 
i • science room down to an ordinary classroom. I do less practical \ 

with them. - - 



His colloajjuo concurrvd. Toach i ng' Year 7 w.is vctv cirfficulr hur'oven 
reachirtp Year 9 diffioi If because tho rooms wore in such .-onsr.inr use 
ine^exct-ssive usi- of The rooms meant rhar it was hard to pn-par.-. 

For prepar^ion, its diffjcuilt. Ux-^a-' Idso a brokVli ti ■ 
the .lunio/jjchool, intermediate school and senior school work " '" ' ■ 
• .pn differt-nt t-imetables' so that ip my lunch time I can't gef - 
into a science^ room to prepare for my lesson coming up. However' 
.we re we 11 -equipped with trolleys in the preparation rooms and 1 
• • put the equipment on t lie"' t rol 1 eys ./ ' ' 

The trolleys were extensiv(Uy used but because no laboratory assilstant 
was empToyed^some sto^^e rooms becam^a Httle disorganized. An arrangement 
whicJvthQ school .called team teaching' was -emploved- in Years 9 and 10^ In 
practice this meant that teachers special i-ed 'In .Biology, Pliysics, and 
Chemistry and classes .rotated each term. If gjlowed rooms to be' set up for 

. those respective. s^h-di.scinlines. Such an gf-rangement was convenient for 
teachers who hadheavy teaching loads. It also helped obviate some of the 
problems of - ha^M>m too few.science rooms and no lalioratory assistant 
ivhether it wa-s an i^eal arrangement for students was arguable. The pattern 

-of orgaiji-ation in Years 9 and, 10 was cohsistent with the ' oliservat ion made 
by Brown (1977): wh^n faci 1 it i es. were scarce- it was easier to on-anize the 
teaching of separa/e science^ubj ects than- to teach science as an integrated 
study of^a discHrt^.ne. This scliool appeared to regard it as a compromise. 
At Year./ and Year 8 a general science teacher took classes throiTKh the 
whole yoSp.<- ■ ^ 

The oth^r problem was that staff were often rushed. Lack" of adequate ' 
space in which to prepare e.xace.rbated the difficulties created by beavy ■ 
teaching loads and Rick of laboratory assistance. ' ■ ' 

. Given a situation with insufficient science rooms it took considerable ' 
ettort to organize so that the ma.ximuin use was uainod from i-liem It 
was also indicative of a general purpose fu 1 ness in thr teaching program that 
the school was attempting to teach the typo of course tliat was' cons idered 
appropriate. The enthlsiasm of at least some staff was evident in the strong 
..electronics club at tlii" school. Physics materials and the piiLsixs laboratory 
were used by this group which had been organized b.y a° teacheVwho"was an 
amateur radip. enthus i ast . At the time of the vi .s.i t . to .the schobl an attempt' 
was being .made to construct an electric car. The rrixlav evening meetings - 
of the electronics club e ven ' in vo I'ved many pa*»onts. ' - 

T.he program of science teachin.i^ at Western College was one ifl which - 
concefted attempts were made -to teach active, involving science courses 
In teaching that program throughout the school teacher's were hampered' bv 
a shortage of rooms and a lack of laboratory as.s i.stants . ' They were forced 
to make do with wliat was available. . ' ' 
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^ ■ ■ • J I. " -^o^- . - ^ . 

' . ^ , The "Schools : A f^eaume ^ ^ .. v 

^erie; in t^e approach to teaching ,ciencc- wer. obsexv^^«?-^f-he- 

. .o..eac.. science .e.e- a.o.n^n..,^ . .. . 

affected the range of options, aya.lable to - en e -.^ .^Vganization>^>• . ' 

: . .ou^es. in addition, the ^pple of science. ^^^^ • . • 

'of science dc''partn,ents see^ed^ to be influenced by the fac.U^-s ^ ^ 
/ . The^nfluence of th,' standlrd of science facilities on the^^^ , . 

Ule teachers was illustrated bx the cpnt^ast betweerv . 
, X choices available to. teachers 

Ruraton and Riversdale High School^. Ruraton H.g y ^^,,1,^ forms of 
. -..be. of good sCence rooms. ^---"^^V- ^ / Ti.eV^ ^. 

- ^^^t t:^rZ:tZ^Z2 acco.odatio.,i..V : . 

this option was ^^^^ ,,,3 reaching science were . 

scribed xcochxng methods. Didactic . i,,^ ^no^he-r . 

•^oKin these circumstances. Casterbnage nit" i r ' . 

„„.vo.d.b . .n those c „b„„,orl=s, though 

■ contrast ' • „ot to os= o„,oity-b»s.d- to.ch- , 

. ing methods. LasterDriu^^ t^. hid received very 

tuLvr »na . tathot disor,»hi.od .ciohcc dopan.o„t. 

Uttl. *o„rag„=nt to o*art on .0,0 sti.u.at.hs courses of scone. ^ ^ 

• • , . „„t:tn Cone.e petsiste. .Uh^.o.om "'"^ -'/^j;:";;;::;!. ' ' 

.„.<,e,„ate seie„ee,fce-oUatio„. „^^„i„„.Ues 

" ~T ; ; ",4^„„„;i .„oto. .iU.not chon.-e .r....^. 

students were more responsive. Jn brief it se. ^ ^.^^^^ 

• .) curriculum had .not altered, there appealed to have been changes 1 ^ 

^ les^ns which students experienced. ^ 

■ . ,t ippe'ated thot ,eed sc,eneo tocilities were of deHnUo '''^^^ 



in their •atftempts to ijirple 



or of poor j:^ualtty. teachers were frustrated in their 'atftempts to Dnplement 
the* courses they* thougjpt desir^able. Their coun^^ai'ts in' s<^oj9l^ with 
, good faci'li^ies. were able to teach thpre easily and waste less time on 
-organizational aspects of science teaching, SeveraT*"sj^erieiited merobers 



^ of Science Teachers Associations expressed the^view that^n important effec^ ; 
^ ^6f the Seience^Facilities Prog^amfwasjan increased sense of professiqnalisro ^ 
amongst .science^ teachefs. This view was illustisnted duTringv vij^ts to. Valley ' 
.and Orchard^Htgh Schools. Both had recently been provided- with 'new science 
acc^mmodatiSon..! -^he new ac^mmodation was of notably better^ quality tfian. 
"wltB^: i^ad been»-at the school previtDusly. It wSs interesting Ibhat at^these 




^ schools^older rooms were being reiWvated to make theJn mor^^^iparable with 

- the new ones. New and b&tter stocage facilities had enabled more effe-cti^^e- 

. > ' ' ' , j ■ • • - 

* o:5ganization o^ school resources. A more co-ordinated use>of new curriculum 

material^ in junior, science had been introduced, Pre^umaljly tjhese observa- 

, tiohs Vi[ere manifestations of some undefineti change witnin thxs science depart- 



-ment. • Things which had not been of hrgh priority now 



worth doing. 



The visits to; schools providcii Evidence that the) standard 



facilities did influence trflte teaching of science"? Oy cour: 
were not' the only factor in shaping the science teacni 
^ But, they did set limits wS^thirt which Choi^ces ctould b 
those limits were tc/o narrow^ choice was limited and frj 



science . 
acilitie^ 
schools . 
en 

stration was apparent. 
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- TEACHER ftET^TION AND STyDENT ^N^OL^IENT^ 

4 }^ Introduction * y * ■ ■ A 

■ ' ■ ■ ' ^ • ■ ' ■ -'^ V - . \. 

Two anticipated effects of Scienc'e Facilities Progfa^p which have not yet 
Jean disciTssed #oncern the retefitioH of teachers and the ienrolmetnt patterns ^ 

• ^ ' ' - . ■ ' . • W 5^^ • i 

• of students. • X ' 

...» . ' . • ^; ^ • r . • ■ 

* It was noted . in Chapter Two that an enduring critijpi'srri of the' ^cience * • 

Facilities P^rogpram was that it lavished^ funds \ipon material faciUtles^^thout 

devoting sin^ilaf attenticyn to > ^e ^,rg ;tf^ntion ' of better qualified scierfce ' 

teachers. However, it has also beenr. observed. tha.t sjpme people associated with 

'-the Program hoped it woul^ break the self/p^rpetuating cycle'in science tea(?h- . 
ing : poor facifities^ low. morale, h^gh staff .1^3S anH^ unsui tabled/curriculum 

\naterials. Specifically it was hoped that an "improvement in facilities would' 
lfead^^o better- qualified scientists being attracted toTteaching, and remaiyhing 
longer in Schools. 

When the Science FaciJ^ies Program legislation was &rst. introduced to ' 

the Federal Parliament, i9ent,ion was ^i^e.of the need to attract^greater numbers- 

of young p'eople to scieniTific and technical careers, "ft was assumed that 
A- . ' V. . . » . . 

improved facilities would serve that end. tn fact in evei^y State, the proportion 

of senior students enrol leci in phy-sical sciences has declined over- the period 

of Jhe Program. This in spite of the improved facilities. Yet, superimposed 

~ y\ this general ^trend ,* there were .perturbatij^s : - differences existed^between 

States^ school systems and schools. It is possible'|t.hat*.'the provision of goodT 

TS^ci'lities influenced such fluctuations. . ^ . . 

- , ■ . ' ■ ■ ■ - - . ■ ^ . ■ \ . ■ 

Science Teachers in Australian Schools « 



The Qug^lif ications and' Sex of Science Teachers 

The teachers aftout whom the information used in this section o^ the report was 
obtained Were all -teachefs of science in the sample schopls during 1975. A "V 
teacher of science was defined as a person whb taught a science' subject on a 
regular basis in that year. The term science^ subj ect included Science. 
Cmultistrand, combined or general/, any one or more of Physics, Chemistry, 
Biology, Human Bio4,og>t, or Geology, Agri'Cultural or ^ral 'Science, Environ- _ 
ment a tSf Science, or science included in a Genem 1 Studies Program. It did not 
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Table P.T-rpT,f:^ ff. of 5ty\/ce Teachers, with ^'Co-nP.J^^^^d Tertiary 

, - • nn^lific ation an' Science fSurvey Sample of Sch-Q^ ls^gTS) 



Government 



Catholic 



Independent ^. Tota 



N^ S^th Waives .• . 
. .Victoria ^ . • 
Queens liand^ " 

South. Australia 
. Western Australia 

Tasmania 

Australi*-^ % 



83 C73y. 

80 C61) 
-*ao C62) 

67 C53)' 

81 (en 

66 (55) 

' 86 (60) 

80 (58) 




67 (40) 



' 100 xi^o) 

'81 (73) 
89 .(68V 
7L (63) 
74 (670 ' 
80 (63) 

^ (80) 

jP3 (69) . 



^ 82 (74) • . . 

77* (59) ' - 
^87 (61) 1^ \ 
^ 67 (52) 

79 (60) * 

^8 (56) 

79 (57) 

? 78 (59) 



Notes : ' The Figures in parentheses are the percentages of , teachers ^ 
who held Bachelor or/iigKer d.egrees.^ ^ ' . 

■ THfe number of teachiefs' involved was 3127. * ^ 

, ^ . « < ■ J \ 

include Domestic Science or Geography. Defined in this way. the teachers 
concerned .would have constituted those staff iiormally considered to form the 

science department of a school. ■ — ^ ^ ^- 

-The sample used in the survey of scienc^cilities was'a sample of 
schools, not teachers. However, bec'ause the schools were selected w^h a 
probabiUty pr'oportional-to size it was considered' appropriate to use the ' 
■school' as the unit of erialysis. . Data were aggregated by school and then the 
school m^ns were used to estimate values of. the various parameters for States 
and syst*s. Since the schools were selected with a probability proportional 
to size, this method avoided anybias which would have emphasized schools • ^ 

« > ) J' 

with only a few teachers. ^ ^ 

' At 'the time the Science Facilities Program began. it wa^ difficult to 
' .staff secondary schools with teachers qualified .in'scjence . As noted in 

Chapter 'one, more than one^teacher in^hree lacked any scientific qualifi^cation . 
The data which are recorded in Table 10.1 indicate the_ percentage of scie^nce 
■ teachers in .the group surveyed «ho were qualified in science. Qualified -in 
science was taken to mean' a completed teFtiary science qualification. A 
narrower view would include oply those teachers holding a Bachelor or higher. 
degree in science or a related field. Because' of the diversification of ' 
tertiary education in recent years it was considered m^re'appropriate to 

encompass all' tertiary science qualifications. ' However, thk^roportion of 
teachers\who held Bachelor or higher STgrees has been included in parentheses. 
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Table 10.2 Percentage ^of Science Teachers' in .1975 who were Female 
* CSurvey Sample of Schools,, 1975) . . 





Government 


Catholic , 


■ 'V. 

IndepQndent 


Total 


ACT 

Mew South. Wales 
Victoria^. \ • 
Queensland 
Sputh Australia 
Western Australia 
Tasmania . . 


42 . . 
29 

^ 

.20 
26 
21 
22 


'55 

* ■ 42 / : 

4S' • 

36. 

45 

32 

33 


■ 64 „ ; 

58 

' : ' 33 - . 

33^ 7> 
• ; 59''' . 'V; 
> . 34 ■ 
32 


. 49 1 

• 32 • 
23 

:■ 29 

: 24 

33. 


Au'lstralia « 


26 


41 ' 


40 


30 


A one way anal/sis 


of variance 


suggested that 


t 

the difference 


between 



school systems was significant ,; Catholic schools had fewer qualified science 
teachers than Gol^ernment or Independent schools. Also significant was the 
difference between States, with fewer science teachers. from Queensland and 
Western Australia having completed tertiary qualifications in Science. 

^t appears that the supply of qualified science teachers in 
Australian 3bhools is now much better than in the early* sixties, it would be 

^? attriWe/his to improved facilities. Far more likely contributor^ 

. to. this change have been a decline in' oth^r employment opportunities for 
scientists, ^iij^eased salaries for' teachers and expanded teacher training 
I^g rams. 

It'is interesting to note, in passing', that the profession of scieh^^ ' 
teaching stiH conta^ins a majority of males. In 1961,' when the Science 
Teachers Association survey was conducted, 50 percent of science teachers were 
female (Keeves, 1961). J)ata collected by Rosier Cl973a) in 1970, suggested 
that some 36 percent of science teachers were then female. The information 
collected in 1975 indicates a national average of one tlnrd of science 
yeachers were females. As the samples from which these data were derived . 
were not strictly com^arabie-, \he figures should not be taken to indicate 
trends. Rather, they do suggest^ that the proporTi^ of science teachers who 
were female has remained relatively stable over the years. Table 10.2 records 
the percentage of science teachers who were female, for each State and school 
system. The differences between school systems were significant : there wa$ 
a smaller percentage of female science teachers in government schopls. It is 
also interesting tonotSN^he difference in the gbvernment school systems of 
each State. A different balance of sexes in the Australian Capital. .Territory 
is particularly noticeable. 
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Table«10.3 Number of Year Teaching fexpgx^il^nc a Sc i e nce Tekchers 
^ - ■ 7 (Surveys Sample^oF ^oKools, 1975J ? 



ACT 

New South Wales 

Victoria . ^ . 

Queensland 

South Australia - 

Western Australia* 

Tasmania 

Australia , 



Government 


Catholtf^t 


Indepenjient 


Total . 


7.0 . ^' 


■ ^^^^^.=6:r 


^4.6 


6.5 


7.3 


9.2 


11.5 • • 


7.9 C8.5)^ 


6.1- 


8\1 


12.4 • 


7.0^ (8. 7> 


6.0, 


11.7 


11.2. 


'7'.3 (8.8) 


-5.7 


10.9 


9Vi ■ 


6.4 (7.0) 


6'.9 


11.2 ' 


^ 10.1 


7.7 (8.6) • 


'7.6 C6.7]^ 


- 14.9 


. 12.3 * 


8.4(1.0'. 2)^ 


6.6 


9.6 


11.2. 


. 7.4 (9.5). 



Notes : I Figures. in parentheses are for 1970 as reported by Rosier C1973a) 
b This includes teachers in Matriculation Colleges . If they were 
. not included the-value recorded would be 6.-7. This value agrees 
with that reported by Butler (1977) . ■ ..■ ^ 



The Experience and Mobility of Science Teachers . 
Other characteristics of ti.e science teaching profession about which data was 
collected in' 1975 were the. years of teaching experience and mobility of 
teachers. The only data .fr<,m. the early sixties which was available was that 
presented in the report of the Australian. Science Teachers Association survey 

■ (Keeves, 1966). On the basis of information tabulated in that report it was 
pos.ibll to estimate that teachers in the sample had beep teaching for an 
a.verage of ten years. Further information, which referred to 197.0, was pub- 
lished as a resultof the lEA study of science achievement (Rosier, 1973a). 

■ This suggested an average teaching experience oF^^Dme eight.-and-ofle-half years 
The results, of the survey conducted in 1975 have been recorded in Table 1.0.3: 
On average science teachers in that year had been teaching for seven- and- one- 
half years . . . 

Butler (1977), in an examination of the experience of.Tasmanian science 
" teachers between 1970 "and 1975, found, result s which paralleled this national 

change . / . 

\' In 1975, the differences between States-were not significant but those 

between school systems were. Science teachers in Independent schools, were . 

more experienced than their counterparts in Catholic or Government schools. 
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table 10.4 Number of Years at Present School 
(Survey Sample of Schools, 1975) 





Government 


Catholic 


Independent 


Total 


ACT . 


'2.2 


3.0 


3.1 


. 2.6 


iNew South Wales 


3.2 


3.3 ■ 


7.2 

• 


^3.3 


Victoria 


3.2 . ^ 


3.1 - . 


7.0 


3.5 


•Queensland 


3.1 


3.9' 


■ 6.5 


3.4 


Sou\h Australia 


2.9 


4.0 


V .5.0 


3.1 


Western Australia 


2.6 


2. .9 


. 4.7 


2:8 


Tasmania ' 


'3.2 


3.1 


6.3 . 


- 3.3 


Australia 


3.1 


3.3* , 


6'.4 


3:3. 


The mobility of 


science teachers 


is probably 


even more important than 


the lengt^ of their 


teaching experience. Rosier 


and Williams (1973 


:19y 



poted that : ^ 

'''^ . j For a teacher of science coming to a new school, time 
is also needed to gain familiarity with the equipment 
available in the school laboratories, . and with the 

ecology of the local environment. 

J . ■ , ■ « 

.The problems associated vjw.th high mobility extend further. Rosier and . 

Williams (1973' : 17) comm"ented on the difficulties created in relation to 
school-based assessment procedures. Even greater difficulties would be 
created for school-based curricula. If innovations are to be soundly im- 
plen^ented they would need to be followed through and modified by those res- 
ponsible for their introduction. 

Rosier and Williams (19 73). made a longitudinal study of'^the TEA sample 
of teachers from 1970 to 1972. From those results.it was possible to estimate 
that some 65 percent of the teachers sampled in 1970, were still at the same 
school in IRJl^rid some'45 .percent remained for at least one further year. 
This corresponded to an average time in a school of a little less than four 
years (Rosier, 1973). Rosier and Williams (1973) also found that while 
Government and Catholic schools had similar levels of staff stability, the 
Independent schools had much more stable staffs. This was attributed to their 
greater autonomy in appoint;ing staff. 

the average number of years the science teachers sampiec^ had been at 
their p.re sent schools in 1975 can be seen in data which are recorded in Table 
10.4. No suggestion of a greater stability could be inferred from that .data. 
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The pattern lower stability in Government and Caffio^it schools and 
greater stability in ^nd^endent schools was.' repeated and the differences 
between States were not sigViif icynt . In fact the data in iSble 10.4 suggest^ 
that the mobility of science teachers in 1975 w^s a little greater than it 
had been in 1970. It ought to give cause for concern that this situation 
prevailed at a time when there was 'considerable' devolution of authority for 
the science curriculum to schools. * , *- 

- ■ Factors Associated with High Stability of Staff - 

An AID analysis was used to^examine the differences between schools in the 
ftiobility of science staff . In particular this analysis was used to test 
whether better facilities were associated with greater, staffing stability. 
The" principles underlying the AID were discussed in Chapter Six. In the 
present application th^ criterion being analysed was staffing stability 
measured as the mean number of years science staff had been at their present-^ " 
school. State, school system, location, coeducational status , 'and tyjJe of 
school were entered as non-monotonic Cnominal} variables. The availability 
of science rooms (Q^^) , the availability .'of dual purpose rooms CQ2^» average 
room quality, the abundance of apparatus, the provision of laboratory 
assistants, the proportion of rooms built under the Science Facilities Program, 
the proportion of science lessons not in scier|ce rooms,. and the sex composition 
of the school were entexed as monotbnic (ordinal or interval) . variables . The 
splitting pattern which resulted has been recorded in Figure^.lO . 1 . 

As expected the first split, which was that at^rounting for most difference 
between schools, was between Independent and either Government or Catholic 
schools^ Consistent with Table 10.4, Independent schools had more stable 
staffs. Among Independent schools the next division, was between boys schools 
and those schools which were either coeducational or girls schools. Science 
teachers at boys schools had been at their present school for longer. For 
both boys and other Independent schools the. £ifnal split was made on the basis 
of State. Victorian and Tasmanian schools ji^^oth categories had longer 
retention of their staffs while Queensland Independent schools of both groups 
had more mobile science staffs. 

For Government and Catholic schools the pattern of splitting was more 
complicated. This group of schools split initially between those with 75 
percent or more of their science rooms having been provided ■ since 1964 and 
those with less than that proportion of new rooms. At first glance it 
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appeared surprising that those with a.greatQ.r number of new rooms had more 

■ ■: ■ . ■ 

mobile staff.- "However, it must be remembered that schools with more new rooms 
were either poorer Catholic schools or new Government schools/ In, the case 
of new Government schools staff would not Kave had* tlie opportunity to sp^d 
much time at tfie schools because the' schools had not be^n. long established. ^ 

For''the^ll2 schools'with fewer new stience rooms the next division was- - 

between States. Those schools were mainly Government schools together, w^h 

a few long established Catholic schools. Such sclnools in the Australian 

Capital Territory and IVestern Australia had a moi*e 'rapid .staff turnoverX^ian ' 

those in other States. Among the 94 suC|h7schools in other States -the , ^ 

availability of dual-purpose rooms was tne variable on which they finally 

split. Very well provided Schools had a lower turnovbr^ of staff than those 

• ■ • >■ ' ■ ■ • . ' ." 

with a barely adequate or inadequate number of dual-purpose rooms. 

The schools with^^man-y new. rooms split again on sex ratio : boys school's 
having a higher retention than mixed or girls schools. Boys schools then 
divided oii the basis of State while mixed or girls schools were partitioned 
according to staff qualifications. IVliere more than 80 percent of" staff had 
tertiary science qualifications the turnover was more rapid than where fewer 
staff were well qualified. Two alternative interpretations were possible 
for this. One was that the very newest schools had the greater number O'f 
well qualified young teachers .who ha4 not been at the school for long. The 
other explanation was that schools with more well qivilified staff may have 
lost t^ose staff through promotion. The 82 relatively new non- Independent/ . • 
mixed or girls schools withsome unqualified staff were divided according to 
room quality. Those with better science rooms retained staff ^or longer. 

' Facilities and Teacher Mobility * , ^ 

It was not possible to' relate changes in the qualifications, experience and 
mobility of Australian science teachers, over the period of the Science 
Facilities Program, to changes in the standard of . facilities. Apart from the 
fact that no satisfactory initial data existed, any /thang.es which had occurred 
would have been influenced by a. range of other factors. Among those factors 
which would need to be considered were change* in salary structures, other 
Vocational opportunities, and promotion policies. In fact, the evidence 
presented in this report suggests that while science teacJi^s^ in .1975 were * 
better qualified than in the sixties, they were less experienced and remained 
for^a shorter time in each school, Indeed* it seemed that in 1975 science 
teachers were less experienced and more mobile than in '1970. • 



The AID analysis of teacher mobility in a sample of schools in 1975 
suggested that facilities were not a major factor associated with the 
propensity of science teachers to move from one school to another. "However,. 

^in two sets of circumstances aspects of facilities were associated with 
teacher mobility*. Firstly, among older non-independent schools-a few schools 

"very well provided with science rooms were distinguished by having low 
teacher mobility. Secondly, better quality science rooms were associated 
"with- less staff mobiHty in the relatively new non-Independent schools which ' 
were either coeducational or for girls. Even tliough the standard of science 
■facilities did not appear to be a major influence on staff mobility, in .general 
these cases are worth, noting. In ' interviews with science teachers differences 
of opinion emerged. The standard of facilities in a school were a factor 
considered by some teachers when they contemplated changing s.chools; butfor 
other teachers .such' matters ^were not . considered important. ^ 

<>''■ -.. , ■ ■ ' J ,. ' . ' 

^ ' . Teachers Attitudes to Science Teaching 

The possibility existed that teachers in schools with good facilities had a 
different attitude "to science teaching than those who had poor facilities 
available. Such a proposition is akin^to that postulated , by Englehardt (1968'); 
facilities influence teaching methods , not just by limiting some activities 
but' by suggesting other possibilitie^s . While no (Jata was collected as part 
of the Science Facilities Project, about this aspect it was possible to use 
some^ of the data collected during the lEA study of science achievement 
(Comber . and Keeves^ 1973). » " 

■ , ^- ■ • . 

As part of the lEA'' study science teachers completed an attitude-to- 
science -teaching scale, A copy is included in Appendix I. Yhis.lO-item j 
scale attempted to measure the degree to which teachers regarded enqair>'"^^ 
based learning as important in science. Very little information about 
facilities in -scHools. was obtained during the lEA study. 'However, it was 
possible to use the variety of sources described in Chapter Three to find 
out the number and type of science .rooms in the schools at that time. This • 
data was, merged witb the. ;jr,EA^ Population - IV (Year 12y data and then aggregated 
by school. The reliability *of the scale, was calculated using the school means 
for each item. A value/ for the coefficient alpha of 0.78 was obtained. This 
• s*eemed to indicate a serfisfactory •internal consistency. 

It wgis' possible toobtain data from which to calculate room availability^ 
for science periods taught, room abundance per 1000 students, and the pro- 
portion of new iconimonwealth rooms^^in^ tjj^e school i^sys. surrogate for room 
quality). These were used in ^correlation analysis, the results of which 
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Table 10.5 Teachers Attitudes to Teachin g Scie nce^^ A Correlational 
Analysis (lEA Population IV Sample, 1970] 



Facilities Variable 



Coi^relation 
Coefficients 
with Teacher 
Attitude^^ 



N 

(Schools;) 



- Science Rooms for Science Periods 

- Laboratories for" Science Periods 

- Science Rooms/lOOO students 

- Laboratories/ 1000 students 
•Proportion Commonwealth rooms 



-12 
-09 
-13 
-15 
-14 



161 
161 
193 
193 
193 



Notes : a Decimal points have been omitted. 
* p<.d5 



are reported in Table 10.5., The correlation coefficients in that table are 
either not significantly different from zero or barely .significant : Hiis 
suggests. t^at teachers attitudes to science teaching were not strongly 
associated with the facilities available. If anything it seems that teachers 
i^schools with fewer, and older science rooms were mare favourably disposed 
<o enquiry teaching which involved stddents actively. This may have been due 
to the frustration of being restriWod increasing the desire to do what, was 
not possible, fhe most plausible interpretation of these data was that the 
provision of new rooms probably enabled teachers t6 do what they felt to be 
.appropriate, rather thai> changed their attitude to science teaching. 



■Student Enrolments in Science Subjects 



Changes Over Time ^ , ' ^ 

One early expectation concerning the Science Facilities Program wks that „ • 
• impr'oved facilities would attract an increased number of students to the 
study of science. Since that Pxpgram began there h.s been a much publicized . 
decline in'the proportioS of Year 12 students choosing to study the physical 
sciences (Fensham. 1970; Lee Dow. 1971; White. 1973^ It would appear that , " 
the chan'ging subject choices of senior students in Australian schools, reflects, 
though in diminished intensity, t^e swing, from science which the Dainton Report 
(1968^ documented in Britain. However, the changed pattern of subject choice 
should not be characterized as simply a swing from science; for Biology has. 
become an extremely popular subject. It is interesting to note that both 
White (1973y and Lee Dow (1971) suggested that the swing in popularity was 
not* to the humanities, but to such social sciences as economics. The . 
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improvement of material facilities through the Science Facilities Program was 
riot .associated with an increase in the popularity of the physical sciences, 
though Biology, did become more popular over this time. 

A recent British review (Entwist^e and Duckworth, 19770- of students 

choice of science subjects in senior secondary school concluded that the 

swing from science was at least partly due to changes in the composition of 

:the senior isecondajy school. This may also be the case in Australian schools. 

It thus appears that at least part of the swing . ,' 
away from science may be attributed to the chang- 
^' ing nature of the sixth form. More girls, more 
l^s-able pupils and' a greater variety of subjects 
arid subject-rcombinations will all reduce the pro- 
portion of scientists without any neces5ary change ^ 
in pupils attitudes to science. (Entwistle and Duckworth, 1977:67). 

The relative proportions of Year 12 students studying particular subjects 
have often been taken as an indication of the popularity of those subjects. 
Brenton (1976) argued that changes in the composition of the Year 12 population 
need^to be considered when interpreting changes in such indices over time. 
The retentivity of schools had increased since the sixties and many more 
girls than previously ndw completed a full secondary education (Rowlands, 1976). 
Brenton was concerned with enrolment trends in Victoria and used both, the 
relative proportions of Year 12 in each subject and the absolute numbers en- 
rolled in those subjects. The combination gave a^clearer picture of trends 
than either by itself. These- data have been recorded ia Table 10,. 6. While 
-the decline in the relative popularity of Physics and Chemistry was apparent, 
so was . the fact' that absolute enrolments had-t^<5t declined dramatically. A 
decline in absolute enrolments wo^ld represent a marked fall in popularity. 

White (1973) argued that an appropriate index of changes in subject 
enrolments was the proportion of the relevant population who enrolled in that 
^.subject. The relevant population was the grade cohort which began secondary 
school together. As there was not sufficient data available iVhite (1973) used 
the Year 10 enrolments from two years earlier as an approximation to the size 
of the grade cohort. Since losses from the school system had already occurred 
before Year 10 that figure was not equal to the grade cohort. An alternative 
approach used in the present study was to estimate the proportion ^of the grade 
cohort in each subject (G) by using the relative proportion of Year 12 (P) in 
that subject and the retentivity the system (R) . ^ 

G = PR 
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Table 10.6 Enrolments in Scienpe Subjects from 1964 to 1975 in Victoria 



Subject 




1964 




IV- 


1968 






19.72 






1975 


T 


N 


P 


G 


N 


P 


G 


N 


P 


G 


N 


P 


G 


Biology- 


2100 


20 


4.0 


3700 


25 


6.5 


.7300 


36 ' 


11.9 


9700 


42 


14.7 


Chemistry 


4100 


38 


7.6 


5300 


36 


9.4 


. 6000 


30 


9.9 


6400 


28 


9.8 


Physics 


4100 


40 


8.0 


5400 


37 


9.6 


^5800 
— - — 


.29 


9.6 


5600 


24 


8.4 



Notes : N = Total number of students taking subject for Higher School 
Certificate. ' ^ , 

R = Percentage of Higher School Certificate students taking 
subject. ' 

G = Percentage of Grade Cohort from Year 7 taking subject in 
Higher School Certificate. 



Source : Brenton (1976) 




The data presented by Brenton (1976] for Victoria was able to be ^ed 
this way and values of G, for four years between 1964 and 1975, have been 
recorded in Table 10.6. Over this period of time Physics and Chemistry > 
attracted a little less than 10 percent^of those who entered secondary 
school. While in the case of Physics there was a small decline between 1972 
and 1975, the proportion of the grade cohort enrolled in Chemistry has been 
remarkably constant. Apparently these physical sciences have consistently 
attracted a little less than one-tenth of the grade cohort. The. decline has 
been relative enrolments in these subjects have not increased as rapidly as 
'school retentivity. By contrast Biology has grown very rapidly. Over the 
decade it -has enrolled an increasing proportion of the grade cohort. 'It was . 
the most 'popular Year 12 subject in Victorian schools during 1976 (Brenton, 
1976) . . ' 

The data in Table 10.6 referred only to Victoria. Comparable data for 
Western Australia have been recorded in Tabic 10.7. A similar pattern is 
apparent. Biology had increased- its popularity substantially in both a. 
relative and absolute sense. Physics and Chemistry were maintaining an 
enrolment of about one-eighth of the secondary school intake, though there 
was a slight decline between 1972 and 1975. • 

McKen2ie (1976) has reported a decline. in the absolute number of 
students enrolled in Physics and Chemistry at Year 12 level in Queensland. 
Though data were not available from which to calculate the proportion of the 
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Table' 10.7 Enrolflits in Science Subjects from 1965 to 1975 in 
West(mi Australia. 



Subj act 



1965 ^ 1968 1072 1975 



Biol6gy 


1366 


45 


8. 


.9 


2045 


5l' 


12, 


.4 ' 


3483 


62 


18.5 


4419 


65 


22.0 


Chemistry . 


1405 


46 


9, 


.2. 


1863. 


47 


11, 


.3 


2513 


44 


15. 5 


2507 


37 


12.5 


Physi^'Cs 


1708. 


■ 57 


11, 


.2 


2081 


52 


12. 


.6 


2AS7 


44 




2459 


36 


12.2 


Human 
Biology 


















538 


. 9 


2.9 


1788^ 


26. 


8i9 



Notes : N = Number o£ students en replied in subject. « 

P = Percentage of Year 12 students enrolled-^'in subject. ' 
G = Percentage of grade cohort enrolled in subject. 

Source : Education Department of Western Australia (1975) ' 
Waddy (1976) 

— ^ X — — 

grade cohort whicb this represented it seems reasonable to assume that this 

also had declined. Accordingly Queensland showed a rather greater decline in j 

physical science enrolments than Victoria or Western Australia. It also 

"^showed the similar remarkable growth in Biology. 

On the basis of the analysis of enrolment trends in V/estern Australia ^ 
and Victoria it is tempting to ^suggest that the swing from science would be 
better characterized as a failure. (5f Physics and Chemistry to grow at the 
same rate as retentivity. The Queensland figures suggest a more substantial 
decline in that State.. A more complete analysis, of science enrolments in 
each Australian State is needed before a firm conclusion could be reached. 
A more complete analysis would take account of changes in sex ratio of en- 
rolments in physical sciences (Rowlands, 1976) and the combination of other 
subjects which are taken with Physics anrf Chemistry.- In Victoria the subject 
grouping which includes Physics, Chemistry and Mathematics is by fai: the most 
pojiular combination of subjects (VUSEB, 1975). 

Di^fference's Between Schools 

• '•■«. ' . . ■ , . ■ * 

'An alternative approach to an examination of subject choices was to use a 

cross-sectional, rather than a longitudinal , analysis. The Science Facilities 

Project obtained data about student enrolments in sci cncc subj ccts in. 1975 . 

It was apparent that there were differences between school systems, .and 

between schools within systems, in th'c propensity of students to enrol in 

science subjects. The percentage of Year 12 students enrol led. in the main 
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Table 10:8 ^ES^nim-SLIl^^^l-^^ 

. ~ (Survey Sample of Schools>> i^/t>j 



Biology 



Chemistry Physics 



ACT^ 


• 41 


23 


23 


New South Wales^ 


37 


28 


25 


Victoria 


41 . 


29 


24 


Queens land ^ 


51 ' 


37 -, 


33 


South Australia 


68(59:)^ 


26 


25 


Western Australia 


62 


"34 


36 


Tasmania 


50 


27 


24 



2A 
28 
2 
7 

11 
24 
18 



Other -^ CMain Subject;) 

dfiit 2A Science*^ 
Unit 2A Science 
Ag. 5 Env. Science 
Zoology/Geology- 
Earth Science 
Human Biology 
Geology 



«,..s : ., for the ACT and South -J" ^'^^-^f Vhf Z^t.^^- 
b 



•n,e figure in parentheses is the official figure . (Sullivan . 1976^ 
difl^rence is probably due to non-examination subjects. 



Unit 2A Science is a multi strand course for non-science 

specialists. ^ - ' 

science subjects.in each State have been recorded in Table 10,8. T^^se data 
have been derived fron, enrolment statistics obtained fron, the 1975 survey 
sample of schools. In this way son,e of the problems associated with us.ng^ 
examination statistics (Lee Dow. 1971, have been avoided. ^^^^ tTwl 
between school systems were not significant, values for each school syste.fw th- 
in States have not been recorded. Differences between States were ^ / 
significant. / . 

From the data in Table W.S it could be seen that there were differences 
in the pattern of enrolments between States, .'hi le Biology was the most 
popular science subject in every State" it was extremely popular in. South 
Australia, and Western Australia. In Queenslan^nd Western AustraUa. .Phys.cs 
and Chemistry attracted a greater proportion of- students than elsewhere 
Perhaps the greatest differences between States were in science subjedt. 
other than-the big three. In Western Australia considerable numbers of 
students studied human Biology .while in Victoria very few students studied 
sciences outside the three main subjects. The smaller ,chool s.ze xn 
Victoria probably restricted the range which could be offered to students.^ 
Half the, schools i. New South Wales were following the trial science syl abus 
which allowed choice between science sub-disciplines. -As those schools had 
chosen to use this new approach, before it became universal in 1976. they 
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were probably not t^ical. It is interesting to note that the existence of 
Unit 2A Science Appears to be associated with lower Biology enrolments. 

Since States differed* in the pattern of subjects available, and in the 

extent to which students chose particular subjects, further analys^ were 

conducted using the Science Enrolment Index. This index Avas defined in • ^ 

Chapter Six. It was the weighted sum of all^ience subject enrolments 

divided by the tdtal Year 12 enrolment. Hence it was equal to the average 

number of science subjects taken per Year 12 student. This index was used 

as the criterion in an AID analysis. The predictors entered included some- 

non monotonic (nominal^ variables - State, system, location and coeducational ■ 

status - and some monotonic (ordinal or interval^ variables - room availability, 

laboratory availability^ room quality, apparatus abundance, provision of 

^ ' *^ 

laboratory assistant, staff experience and qualifications and the sex composition 

and retentivity of the student body. - ^ 

The results of the AID analysis ^have* been represented in Figure 10.2. 
Most salient is . the ob^ervati<>n that facilities available did not account for 
many. of the splits which were made. The variables which did dccount for the main 
split were State, sex and school system. The first split was made on the 
basis of State; Victoria^ a'nd» New South Wales having lower science enrolments 
than ot^er States. This lower group then split according to the sex composition 

of the schools with boys schools having higher science enrolments than other 

— , — ^ — ., ,. 

schools. .Finally, schools other'than boys sch^ls differed between the two 
Stated. Those in'Victoria enrolled fewer students in science subjects than 
their counferparts^'in New South Wales. 

In the other States, Government and Independent schools had significantly 
higher sc.ience enrolments than Catholic schools. Subsequent splits were made 
on thejjasis of the sex composition ©"f the schfDol , State and retentivity. 
Measures of facilities did not enter the analysis until the last split when, ^ 
^or a small group of schools with low. retehtivity, the pro\:ision of laboratory 
assistants was associated with higher Science enrolments. 

Since State differences in the Science Enrolment Index were significant 
and because State differences^ accounted for several splits made in the AID, a 
further analysis was made. States, rather than s<:hools, were .used as the unit , 
of analysis, and the amount of time allocated to science in the junior secondary 
school was' correlated with the values of the Science Enrolment Index, 
Keeves (1976) point-s out by .using such a unit of analysis many confounding 
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Table 10.9 A Between States Analysis of the Association . 

Between 'Time Allocation to Science and Science Enrolment 
Index . (Rank. Order Correlation' Coeff icdents) 









Time in Time in 
Year 8 Year 9^' 


Time in . 
Year 10 ^ 


J . Science Enrolment 
Index 


Time 


in 


Year 8 




" -62 


54 . .. 


Time 


in 


Year' 9 




71 


98 . • 


Time 


in 


Year 10 






■ 73 \. 


Note 




Decimal 


points have been omitted. 







influences can be controlled. For example differences in the retentivity to 
Year 12, and the sex .composition of Year 12, are much smaller between States 
than between schools. Under these conditions the association between the 
amount of time allocated to junior science and the Science Enrolment Index, 
at Year 12 was quite strong. Correlation coefficients have been reported 
in Table 10.9. The association with Year 9 science lias been represented in 
Figure 10.-3 / 

Correlations', no matter how large, do not. imply causality. It is 
possible that those States in which junior secondary science was emphasized 
were also those which provided encouragement- for senior students to enrol in 
science subjects.' However this- result was consistent with some literature 
concerned with science interest and choice of subject. Ormerod and .Duckworth 
(1975) cite evidence^of the early, age of arousal pf interest in science and 
particularly identified an age corresponding to early secondary. The same 
authors mention that the perceived difficulty of science subjects was a 
deterrent to studying those subjects i-n senior secondary schools.' Given 
Keeves (1976) conclusion that the amount of time spent in learning science 
was strongly correlated with science achievement, one is tempted to inter- 
polate that students who spend little time in junior science do noi acquire 
confidence in their ability to handle repptedly difficult science subjects. 

Though this interpretation has been stated tentatively it does suggest 
that patterns of senior enrolments* are as much influenced by scighee teaching 
in the junior school as .by senior school curricula. It was shown in Chapter 
Six that the facilities provided under the. Science Facilities Programwere 
used more frequently by senior science subjects than junior science classes. 
Perhaps, if the facilities had been more generally made available to clashes 
in Years 7 to ,10, an impact on science enrolments might have been more -noticeable 
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Figure 10.3. 



The Association between Science Enro lments and 
Time Allocated to Science . 

Summary 



In brief there was only a little evidence found to support the proposition 
that the provision of facilities had'diminished the mobility of science 
teachers. Nor was thfere much evidence to support the view that bettec, 
facilities increased the propensity of students to study science subjects 
in, the final year of secondary school. 

Concerning the characteristics of the science teaching profession, it 
was observed that though science teachers were now better qualified they 
were also less experienced than in the early sixties. The mpbility of 
teachers appeared to have increased between ,1970- and 1975. Considering 
schools in, 1975 there was little association "between the standard of their 
sciepce facilities and the length of time which science staff had. been at 
the school. Only in the case of a few schools was an association observed. 

A between -schools analysis using the Science Enrolment Index as 
criterion failed to find any evidence to suggest that high' science enrolments 
were assobiated with good facilities. However/ a between-States analysis led 
to the suggestion that one reason for this may have been that new facilities 
were generally used more frequently by senior rather than junior students. 
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CHAPTER ELEVEN 



IN RETROSPECT . , . ^ 

It would be rather difficult, and probably lead to an oversimplification, to 
make a single unequivocal judgment about the Australian Science Facilities 
Program. The context in which it operated was so varied and its aims were 
sufficiently broad to make a cautious analysis necessary. Consider the context 
, of the Program. It applied in government and non-government schools in each 
State. As the governments of the States had the constitutional' responsibility 
for the provision of- education within each State there were differences in the 
educational milieu in which the' Science Facilities Program was implemented. 
In addition, over the 11 years of the Program's duration many other educational 
and social changes occurred. A larger and more diverse range of students 
remained at school until Year 12, there was more extensive devolution of 
authority for curricula and management of schools, and the Commonwealth govern- 
ment was making additional forins of assistance available to schools. ' These, 
and many other changes, ■ meant that the context in which the Science Facilities 
Program operated. was not only different in each State but also changed with 
time. * 

The primary objective of the Science Facilities Program was clear. More, • 
and better quality science facilities were to be provided in schools. It was 
the secondary aims expected to follow from the provision of good facilities, 
which were more ambiguous. As was argued in the early chapters of this report' 
. it was necessary to examine the statements of those implementing the Program 
to clarify what was meant by those who initiated the program. It was believed, 
by the Commonwealth government's consultants, that good science teaching should 
be well organized, involve pupils actively in learning science and be 
stimulating in the variety of experience it provided. Pupils * experimental 
work was regarded as an important aspect of science education which would be ^ 
facilitated by making available gopd science rooms and sufficient apparatus. 
Hence it did appear that science teaching was expected to improve as a result 
of having better facilities. Furthermore^ it was believed that this would be 
manifested in changes in -students ' . interests and achievement. ' ■ 



This rtport has attempted to examvne the extent to which science ^ ' 
facilities in schools' were improved unaer thiis Program and some of the in- 
fluenj^es^of the Program upon science e(^ucation in' Australia. 



The Provis ion of Science Facilities 

Science Rooms 



As a broad generalization science accommodation was sub-stantial ly improved- 
during the course of the Science Facilities Program. Schools were provided 
with more scilence roomsj^d better quality science rooms. 

Considering specif ically those schools which already existed when the 
Program began, some three fifths of their present science y^^s were added 
after 1964. Moreover the rooms provide under^ the Science Faci 1 itT&5^rogram 
were considered by teachers to be of better quality than other rooms in which 
science was taught. Hliilcnot all science rooms ibuilt between 1964 and 1975 
were provided under t.he Science Facilities Program a majority was so funded. 
Certainly most new science rooms. in non-government schools were assisted, 
while nearly two-thirds of those built in government schools were provided 
under the Program. This included the new schools which were, established 
during the period. /^"^^ 

At the conclusion of the Science Facilities Program some deficiencies 
remained. Ab^ut one school in ten had a deficiency of science rooms .with an 
additional' one in ten having a moderate deficiency. A deficiency was defined . 
as. having too. few science rooms to accommodate every science lesson. Moderate 
deficiencies were such as would have necessitated too much use of science rooms ^ 
if every science lesson was properl)' accommodated. Thus, most schools appeared 
to have adequate Science accommodation at the conclusion of the' Program. 

This cqnclusion cannot be presented without jsome qualifying coimncnts. 
Some of the rooms included as sci'encc rooms were ^ not fu4 ly equipped 'for 
students to do experimental work: often they had only a teacher*s demon- 
stration bench. If such rooms were not counted as science rooms then one 
in five schools would have to.be considered deficient.' The. proportion would 
have been even larger if some of the poor quality science rooms in Queensland 
government schools were excluded. It would. have been bigger still if Victorian 
schools de\jjoted a similar ampunt of time to junior science as do other States'. . 

f, A ccinseQuencc of having sufficient science rooms available was that most 
science lessons were able to be conducted in science rooms., Only one in eight 
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junior science lessons and one in twenty of the lessons in senior science 
subjects were.not. actual ly held in science rooms during 1975. In a few cases- 
this was not so much because rooms were not available but because a choice 
had been made to use^other school resources. However, not all of those rooms 
were necessarily of good quality. Sixteen percent of science co-ordinators 
regarded the laboratory facilities in their school as a significant impediment 
to-practical work. -* . 

On a number of indicators government schools, were l(4ss w.ell provided with 
science, accommodation than aon-gpvernment "schools' at the conclus^ion of the 
Science Facilities Program, *More government schools hafl insufficient science 

^ rooms for the lessons they"taught, and--more of" them used demonstration rooms 
rather than fully equipped dual -jjurpose rooms. In^iScJition science teachers 
in the older government schools Here still using more of the rooms which- had 
been present -in 1964, than their counterparts in the non-government system. 
Specifically, while 90 percent and 75 percent of the science rooms in 

^Catholic and Independent schoo-ls 6f this' vintage had been added or renovated 
since . 1964, the corresponding figure for govefnm'ent schools was only 59 percent 
This condition was reflected'^n the opinions of science co-ordinators. Only 
three, percent of those- in Independent schools reg-arded laboratory facilities 
as a significant impediment to student e.xperimcntal work* In Catholic schools 
11 percent of the co-ordinators were of that opinion but 18 jpercent of those 
in government schools expressed that view, 

r ■ • ■ 

It was difficult to use any objective measures to compare the conditions 
between States because^ of differences in the amount of science taught. States 
in which school s»were among the best provided with laboratofies appeared to " ' 
'have a shortage of laboratories for the -amount of science taught. Hence, in . 
South Australia a significant number of science lessons was not held in 
science rooms, even though the schools' were well provided with rooms. By 
contrast, , in Victorian school's few science' lessons were held in non-science 
rooms even though' a smaller number of science rooms was available to the 
school population. Different reasons appear to be behind the large number of 
scicyice lessons held outside science rooms in Queensland. Resources appeared 
.to be unevenly distributed .between schools and more of the rooms available . 
.were of poor quality. It was the science co-ordinators of . Queensl and govern- 
ment schools who were most critical of their laboratory facilities* In 40 
percent of the -schools those facilities were regarded as an ^ impediment to 
practical work. 
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-. In conclusion it appeared that while the Science Pacilicies Program had 
madea significant impact on the provision of science accommodation tliere 
remained some arLs in which the task was not complete. Tl,e remaining problems 
would appear to*e.hest solved by the expenditure of relatively small .ums of 
,oney on the upgrading of d;monstration rooms at present used for science 
teaching, and improving the;,quality of existing science rooms. 

Apparatus . t . ■ ' « 

Between'eight and^^ percent, depending on the school sj^stem, of 'the total. . ; 
.oney available upder the Science Facilities Program was spent on .the purchase ^ 
of apparatus.- It -was even more difficult to iddntify what had come from the 
-Facilities Program in the case of apparatus than buildings' For this.rBason . 
it was only possible to comment on the ^rovision^of "apparatus at the time 
the Program concluded. ' • - ■.' ' ■ * ' 

Very few schools (five' percent) reported- frequent deficiencies in the, " 

■ supply of either ''expendable' or 'mingr'' appUyatus . Rather mOre schools _ 
reported^deficiencies in.:'major' apparatus. Major apparatus was noticeably^ • 

■deficient in one fifth of the schools. ■However, lack of apparatus was not. _ 
' often regarded as' a significant problem in; practical worV. .Only e.i^ht por^ -.^^^ 
' cent of schools regarded it a.s a problem..- ■.',., / ^ • " 

■ iVhile SnS^sl a rather satisfactory, picture a'few reservation.^^ 

seem appropriate. The first ds that the apparatus supply in schools vas 
sometimes very' speci'fical ly geared to a particular syllabus, thereby limiting 
• the options available to the school. Secpndly, so^e daficic^^cies in W^or 
. apparatus cau-sed great difficulties in particular fields o.f study. , Mi^croscopes 
were a notable' example of this, for. the study of some aspects of Biology was 

■ something made difficult- by a. shortage of these instruments, ■rh.rdly, the. ^. 
'apparatus stocks of schools may deteriorate quickly if supplies of expendable ^ 

apparatus are not maintained and if other apparatus is not aMe' to be main- . 
^ tanned ■ ' VVhile the Science i-acilities,Program enabled schools, to b^ui Id up a 

■ basic stock- of non-consumable apparatus, 'any decline in funding below levels 
needed to maintain' stock would be" Hkcly to l,ave a deleterious effect, on , 

■ science teaching. Finally, while few schools reported freqO.nt deficiencies- 
a much latter number reported deficiencies some of the time., A possible 

. method of handling such episodic deficiencies would be for school, in close 
proximity to each other' t<^ loan or share s^me items .of equipment . Such^ & 
system has been suggested by the State Education Department to schools m 

• South Australia-. p Oo 

d 2 ' ' ■ 
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One further need r-eg9.rd^ng science apparatus in schools is. that for special 
items which are not available commercially. The Science Equipment Centre in 
Tasmania provides such a service for schools in that State. It develops 
apparatus for special purposes . in schools, as well as for industry, and 
simultaneously*pi:ovides training for' skilled precision engineers:. The 
portable laboratory benches which it constructs could provide a possible . 
solution for those schop.ls with immediate and' pressing needs for 

rooms . » ' 

■ ^ *• . ^ / ' ■' .-■ 

l.t seems that by 1975 most schools reported a good basic stock of minor 

apparatus for which replenishment and maintenance, rather than large additions, 

were needed. * Lack' of .basic apparatus was the least frequently me^ntioned 

impediment to practical work. However, the lack. of. major items' of apparatus 

continued to present a problem to a significant proportion of schools-* 

Other Aspects of Facilities , , ^ " , 

The Science Facilities Program was restricted to the provision "bf rooms ahd 
apparatus.. It was not -concerned with provict^ng laboratory assistants who 
might have ensured that those facilities were fully utilized. 'Increasing 
numl?ers of laboratory assistants have certainly been employed by schools #" 
over .the time of the- Science Facilities Program, but were acquired through 
Other sources of finance. Catholic schools were not able to do this so ex- 
tensively as Government and Independent schools. More than half of the 
Catholic ■ schools in Australia reported that lack of . assistance ^was an impedi- 
ment-' to p.ractical|work By contrast tliis was true of only 18 percent of the 
Government school*i^and 29 percent of Independ.cnt schools. The actual le^vcl 
of provision of laboratory asSuistance wrfs lower in Catholic schools than in 
either Government or Independent scliools. . Ciovcrnmcnt and Independent schools 
had approximately the same level of provision. of laboratory ijssi^tance. 

Assistance witlv the' employment of ancillary staff would appear to.be an 
' intportant ^ way of ensuring that cxpen si vc f ac i 1 i t i cs were 'fun y utilized.' Such, 
assistance seems particularly important 'in schools with diani ted financial - 
resources. F.rom the impressions gained during visits to schools it would 
appear that the mere emplo>Tncnt of laboratory staff is not enough^ by itself. 
It needs to be siipported by appropriate training programs,- and by the develop- 
ment of management ski l is in science co-ovdinators . The provision of laboratory 
assistance should not be restricted solely to the employment of 'relatively 
unslvi 1 led .peop le to assist with routine work. In addition,- there needs to be 
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some staff with special technical skills, who are able to perform more 
•difficult maintenance, repair and ^apparatus construction tasks, available to 
groups of schools.- The type -^f planned, structured team of ancillary staff 
available to schools iri Western Australia is one^means by which this might 
be achieved . , 

^ It is interesting to note that lack of assistance was the most 
frequently reported impediment to practical work in Catholic and Independent 
schools. Lack of storage space and unsuitable laboratories were more^ • 
■frequently reported problems'by government schools, 'though lack of assistance 
was still a' widespread problem* ' ^ ■ ■ 

c ' The Influence of the Science Facilities Program 

The Influence on Educational Systems •: ■. 

Though' the Australian Science Facilities Program was largely intended to assist 
the teaching of science in schools by providing better facilities in schools, 
it also influenced wider developments in science education. It was one' factor 
influencing a number of changes which took place in educational systems over 
this time.^These changes can be classified as either management changes or 
curriculum changes. Since the Program was applied in different educational 
systems in each State it is hard' to. generalize about this influence. Clearly 
other influences were also important and the degree to- which the Science >■ 
.^"•Facilities Program was important varied from onC State to the other. 

One general change whicji occurred in most government school systems was. 
to allow schools more choice in the apparatus \ith which they were supplied. 
IVhile thij was a necessary adjunct . to allowinS^schools more ^iutonomy in v 
curricula it was probably assisted by the Scicivcc Facilities Program. . By 
making available more money,- it enabled apparatus other than bare essentials 
to be provided. Early experiences resulted in the realization that- schools 
were in the best position to make decisions about- prior ities in apparatus. 
A variety of different ajjproaches was used across States but all had .the >- 
. common element of increasing the school's choice of apparatus'. The Science 
Facilities Program was the first area in which many of these schemes^ were \ 
tried, though .now they- are often .associated with general aspects of school 
funding . V * ' y 

A great deal more attention has been paid' to. the design of science rooms, 
since the Science .Facilities Program" began. Not onl/ have designs been improved, 
but . in most States science educators have been . involved . in the planning process' 
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This probably has been* the most widespread influence of the Program, even 
though it .was the hardest to document. By making available large sums of 
money for science rooms, the Program enabled greater attention to be paid to 
designing science" rooms which would suit modern science curricula. 

The Science Facilities Program assisted the implementation of new science 
curricula in two ways. The first was the most direct and obvious. In several 
States money was .made 'available from this source to provide, schools with 
apparatus to trial and implement new courses such as PSSC Physics, Harvard 
Project Physics, Chem. Study Chemistry," and BSC? Biology. The assistance was 
probably not crucial, but it was certainly helpful . The second' was a less 
direct influence. The existence of better science rooms and nfore abundant 
basic apparatus altered the context in which curriculum development could 
dfccur. Many curricula which were adopted in th^ late sixties and early- 
seventi^es explicitly assumed that schools had good science facilities .'. 

While the fact that funds were used to assist in the implementation 'of * 
new curricula was beneficial, it does raise another issue.. Recognition of 
the n^ped to provide funds, for curriculum development and implementation ha'd 
come too late and provided too little. The ad hoc use of funds was welcome 
but a more formal and co-ordinate'd allocation of resources would have been 
better. The very fact that the Facilities Program was used in this way was 
an indication that insufficient attention had been paid to the total needs of 
science education,-- • 

/ The Influence on .Science Teaching \n Schools 

From the study which was madp of Year..9 scTience teaching in schools with 
varying standards of science facilities it seemed that better facilities were 
associated with an enriched' learning environment and more actiye forms of 
science learning. An enrichc^i learning environment was one in which there 
was greater involvement in purposeful activity, better organization and more 
stimulation in the variety of methods and materials used. Good quality 
rooms were most strongly associated witK student reports of better organization 
and more abundant apparatus was associated most strongly with' students per- 
ceiving, a more stimulating environment.. Being frequently is science -rooms , 
using rooms of gbod quality and having sufficient' apparatus were all 
associated with a reported greater involvement of students in learning 
activities. Student reports of active forms of learning, defined as more 
experimental work, less textual learnrng, and greater encouragement to explore 
were also associated with better science facilities. 
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Observations made during visits to schools wore consistent.wlth the 
results of the statistical analysis of students' views. The standard of 
science facilities did influence the way in which science was taught. Even 
though changes. were not dramatic they were observable. Science teachers 
certainly found it more convenient . and efficient to teaclr actively when they ; 
. had good facilities. While good facilities were neither a determining nor . 
major factor shaping the science teaching patterns in schools, they were a 
component which set limits within wh^FrTf6ice could be exercised. Schools 
made different uses of the facilities available t|.them. Rooms and _ 
apparatus were used most effectively when supported,by skilled laboratory ■ . 
assistants, modern curriculum material and ' energetic science teachers . ^ 
It is necessary to exercise caution when generalizing from a cross 
sectional study to changes which occurred oyer time. However^t did appear 
that the provision of good facilities through the Science facilities Program . 
.generally facilitated the development of enriched learning experienc'fes in 
■ science and nurtured more active forms of science learning:." The extent to 
which such developments occurred .also "depended on other facfors : good ' 
laboratory staff, good teachers and suitable curricula. 

' Other Influences ' ■ ' ' . 

Two other possible influences of the Science r-acijit4es Program were studied 
in this Report. One was the potential" influence of facilities on students- 
propensity . to enrol in science subjects while the other was the influence of ^ 
• facilities on the mobility. 0/ science :teachers. 

1-acilities available in^ools did not' appear to be a major determinant 
of school science 'enrolments in Year.. 12. This result is not surprising as .. 
• the propensity of students to enrol In sci'ence ' subjects is more likely to be 
associated with other factors, -such as the extent to which students acquire 
the confidence: to ^tudy difficult .sul^.iects. In so far as such choices can 
be influenced by .schools, it seems. likely that the amount, and quality, of 
science teaching which occurs in .the lower secondary school is important.^. 

Teacher mobility was' not generally affected by the facilities available 
in schools though a few exceptions were noted, l-or some teachers it appeared 
that the standard of science .facilities was an influence upon their decision 
to ren^ain at a particular school. However, because so many other factors were 
also important the association observed was neither general nor strong. 
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. In summary the Science Facilities Program appeared to influence some ■ 
concomitant \ievelopments in Science education across school systems. Good 
science facilities in. schools were found to be associated with an enriched 
experience of science learning for students. In that respect the Australian 
^Science Facilities- Program enhanced the quality of science education in 
. Australian schools. ■ ' 

The Qy^igins of the Program 

The^ Australian Science/pacilities^ Program was .not based upon the findings of 
/a report which had identified the needs of science education. Rather, it 
arose as a response to a number of pol it ical developments . As Smart (1975) 
suggested, it was a response to three groups of demands, made in the context 
of long term cfianges in constitutional interpretation and short term political 
circumstance. Only one of the three groups of demands was concerned with 
special assistance for science teaching. The other two were more- general 
requests for thp Commonwealth to^bccome involved in secondary education and 
tor governments to assist non-government schools. * 

* absence of an initial investigation hindered the Program in several . 

ways. The most fundamental was that insufficient analysis had been made of 

the nature of . the plea for assistance to science teaching. Only a general 

area of concern had been identified. The response of government may have 

been more effectrive had some prior investigation been conducted. It was 

argued in Chapter One that improved facilities wcRe but one aspect of the 

needs of science education in the early. sixties. Certainly it | fe t be 

recognized that, because the Program was, the first Commonweal th'^nture into 

non-tertiary education,^ to provide facilities was pbli't ically safer. Yet, 

had the complementary needs of science education, which the Australian Science 

Teachers Association identified as involving curriculum development and 

teacher training, been formally recognized subsequent developments may have 

been better co-ordinated. 

. . " ' * 
Even within the context of providing facilities some more detailed \ 

initial planniit^ would have helped to guide priorities between different areas 
of .school science. For example, it was noted earlier that there were two" 
strands within the plea for special assistance to science teaching . One 'was 
utilitarian and concentrated upon the supply of scientific and technical man- 
power, while the other emphasized the role of science in' a modern liberal 
education. The extent to which these two strands possessed common elements 
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and the degree to which they were opposed were never explored,. Furthermore, 
the emphasis and priority which ought to be given to each was»not explicitly 
examined. By default the early endeavours of the Science Facilities Program 
were largely devoted to providing facilities for Physics and Chemistry classes 

in Year 12. 
•* • ■ ■ . 

■A more prosaic, deficiency can be seen in the fact that the Program : , 

began without adequate information about the needs of schools for science 

facilities. lVhile.it was agreed that generally science was taught under V 

parlous conditions, neither the relative needs of each school system in each 

State, nor the needs of individual schools were accurately known. Such 

■ in-formation had to be accumulated as the scheme progressed. There were 

differences in the standard of science facilities between school systems in 

each State when the Program began. For non-governme;it schools those 

differences which remained in 1971 were taken into account when the fTnraT 

quadrennium of the Program wa's being planned. The differences between 

government school systems were never officially acknowledged...^ 

Not only did too little initial planning occur, but the opportunity for 
a formative evaluation was ■ neglected . Several suggestions for formative, 
evaluation were made during- the mid sixties. There was' support for some 
formative evaluatioiTl^m both the Commonwealth Standards Committee and from 
officers in the Departmen^^of . Fducat ion . It is'' regrettable that the Minister 
'did not agree to make fund^avai lable for th i.s purpose af a time when the 
resultant informat j/on w^ldMiave been valuajile in guiding the. fi.nal stages of . 
the scheme. / / ' • . 

Tl ^g" Administration of t>e Program 

Different administrative arrangements were made for government and non- 
government schools. In the case of government schools, funds were provided . 
for . each State Education Department who applied them to the secondary schools 
in that State. Each State authority was responsible for administering the ■ 
scheme -.in "regard to its government schools, subject to a number of constrain- 
ing conditions. For non-governmcnt_ schools the general admin istrati.on of 
the Program was carried out by • Commonwea 1 th government departments. Tlie 

"Commonwealth government wasadviscd by two^ State Advisory Committees from 
.each State, which advised on priorities for the allocation of funds, and a 
Commonwealth. Advisory Committee on Standards for Science Facilities in 

' Independent Secondary Schools. This latter committee advised the government 
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on appropriate standards and assisted schools in the development of plans. 

This administrative structure was a consequence of the constitutional 
provision that Slates were responsihle for the provision of education. There- 
fore money had to be provided to schools through State governments. For non- 
government schools the State authorities merely transmitted money from the 
Commonwealth to schools; the effective administrative agency was the 
Commonwealth. The- money allocated for government schools was administered 
by State Education Departments. As S"tate governments jealously guarded their 
authority in this area, any attempt by the Commonwealth to circumvent t^^at : 
authority J^ul'd have met Opposition. It would have been politically unrealistic 
for the Commonwealth to act as an administrative agency for the Program with 
respect to government schools, . 

This bifurcated administrative structure had wider ramifications. Common 
standards were not applied to all schools, detailed information about the 
needs of government schools was not available to Commonwealth authorities, 
and' the wisdom accumulated during the c6urse of the Prog^m. was not readily 
shared. Relations between State and Commonwealth authorities with respect 
to provision in government schools were not always smooth. At the beginning 
of the scheme States were not ful ly consulted, during the Proc ram they were 
obliged to operate within constraints determined by the Coirnnonwck 1 th , and 
they had to provide great detail about how money had been spfr^. :^ Kt^ual ly 
State authorities were unnecessarily reticent about . providl'):ig^"t^ic Commonwealth 
with information which would have helped in planning. In brieV'thcre was too 
little communicat ion between the various authorities. 

Government schools suffered as a result of these prablcms . T In particular , 
the. effect of the lower level of funding to govei^nijicW^t I'Schooi;^ wis never made 
obvious. The needs of government schools were rifit^assessed h;vj!i||E pro- 
cedures as those* of non-government schools. Yie'^' pthok^yj^^ ^ 
clearly apparent to the Commonwealth., Since 

t db^^MilllFW r t IB c n t s, were 
not asked to assess needs according to common gUuJ^cfln.^^'i t:A^^^^^ 
was not provided. r i-^^V^'''' • 

In retrospect some administrative structure^ \ij)'?i.ch ^f^oi.Ii'^^^^ 
between State and C onimo n w ca 1th authorities, and w>j ii h be I]5 cd th c e xc Vfanjie -p f 
information between government and non-government 'sv'i^t cms 'lipiv^^ 
alleviated some of these problems. Any a It ernati ve. st^ructurC* >T)u^y^^^ 
have been compatible with consti tut ional ,-provi s ions ^arii^'/ilVe^;^^ \' 
©f responsibility. Within .these limitations, a nat i dna^^i. i^^d^l'-rcj; ^a^^^^^ 



with a wider membership an4.. broader terms of reference than the Commonwealth 
Standards committee, would have been useful. If such a group had its" members 
drawn from State Education Departments, as well as from non-government, schools 
it could have assisted the Program greatly. That group could, have recommended 
standards,' monitored progress, and advised on policy for all schools. It 
could also have been responsible for conducting formativ<B evaluations of the • 
Program. Executive bodies could have implemented the Program in the light of 
guidelines suggested by the national advisory group^^t need not have usurped .. 
the authority of State Education Departments', vet it could have provided' for , 
a more co-ordinated implementation. of the Program. 

- .At the State level two administrative reforms can hi envisaged. The first 
concerns the involvement of government schools in the planni^Sg of science 
accommodation. In nbn -government schools the involvement of science staff and ' 
the Principal in the planning of new science facilities was a valuable -exercise. 
It meant that those people were obliged to consider the ways tfiat science sub, 
jects were being taught and also their planning o't future developments. This, 
Reassessment occurred in the context of the immediate and practical ' task of j 
planning a science teaching facility,- and in consultat ion . with an adviser who 
also visited many other .schools. As a consequence the planning procedure 
proved to be a valuable- in-service education exercise. Many State Education- 
Departments now also consult .school staff in planning facilities. It is a 
development which ought to be encouraged. The second administrative .reform 

■ at State level concerns the degree to which co-operation might be 'achieved 
between school systems. In each State there were t,wo State Advisory 

*XG.^mi't%«t:h.who determined priorities for non-government schools.' It mi^ht 
'■■hS^ ■be^Rs^it'le for a sinalc Stdte Advisory Committee to involve rcpresent- 

■ ativ^s^of n^^o^^mcni. schools and the Education Department. Recommendations 
• ..on prfetics coji^ge^have been made to the State Minister for Education 

■.iVr t?7e:;c#e)6f go\^i§^hools and to the Commonwealth f or ^ non- government 
, iii'iV-i-;.-^^^^^^ there would have been -an increase 

shared 




Ji:;- --. A disc,Ug§l<lMl?|#fc'' administrative arrangements for the Science Facilities 
PrograV'WoCitf#MVcomp^ without mentioning the method of al locatiitg 
finance. Firstly, thcre-was no' justification in terms of the needs of .schools 
for providing money to non-government schools at double the percapita rate as , 

:to government schools. Evidence presented in Chapter Four'showed tAafState 
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governments were not able to tompehsate for the difference. Secondly, the 
method of allocating funds between States and systems up to 1971 was inappropriate 
This method divided funds first between government and non-government schools, 
on the basis of secondary enrolments , and then between States according to 
gr^s population. Such a method failecl to take account of the differences 
between States in the proportion of students in each school system, the 
different 'Years at which secondary school commenced, the different retentivity 
and differences in the age structure of the population. If funds are to be ^ 
divided between States and systems it should either be according to enrolments 
or the first division should be between States followediqby division between 
systems. 

A Concluding Comment 

The Science Facilities Program had a considerable impact upon the resources 
available for teaching science. Within the limitations imposed upon the 
Program, it improved the standard of accommodLa(tion for science teaching in 
^^chip.aiS, and the abundance of basic scientific apparatus. Criticisms of the 
Pfe^'gram in this respect are mainly restricted to the observations that it was 
too narrowly limited to material facilities, and that less attention was givei! 
to meeting the needs of government than non-government sthools... . 

As the cost of specialist facilities in school buildings continues to 
increase it will be necessary to demonstrate that those facilities have' been 
well used. A recent report to the Commonwealth government stated its concern 
in a more general context. 

^ The relationship between resource levels and the 

quality of schooling" as it is experienced by 
students and as. it is manifested 'in measurable 
outcomes among them is .another essential concern 
of the Commission (Schools Commission, 1975 : 16). 

The present study has been concerned \i\X\ material facilities and science 
education. On the basis of the evidence presented it is argued that while 
the provision of good facilities is unlikely to dramatically change school 
practices, it can foster better quality science learning. Such effects may 
be subtle but they are not trivial. T}\e place of science in the curriolilum, 
according to Whitfield (1971), is justified by its providing students with ^ 
the experience of empirical enquiry. Developments in science teaching 
assumed that this was best achieved in an enriched learning environment., one 
which was well organized, involving and stimulating, with a variety of 
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activities in .which students participated .^n the direct- observation of 
scientific phenomena. Good facilities, apparently^ assisted these apprpache 
to teaching science. 4". 

A brief conclusion could well be expressed by paraphrasing a statement 
from a repent report to the Commonwealth government ■ (Schools Commission,, 
1975 : .13). Additional resources alone do not make good science teaching 
but adequate resources arp a helpful condition for improvement. In so far 
as it went, the Australian Science Facilities Program assisted the develop- 
.ment of science education in Australia. It would have been more effective 
had greater attention been given to other needs^f science education. 
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APPENDIX A 

A SUMMARY OF QUESTIONS ABOUT THE, AUSTRAL I AN 
. SCIENCE FACILITIES. PROGRAM 



School Effects ... . ' ; 

Level 1 The Provision of Facilities . ) ' *^ ^ 

.1,1 To what extent were the needs of schools, in "each system, 
for science rooms satisfied at the conclusion of the 
Science Facilities Program? ^ . ' 

■ 1.2 To what extent did schools in each system gain additional 
accommodation as a result of the .rebuilding program since 
1963? 

' > 1.3 Which classes within schools had greatest acciess to the 

new roomst : ' > ' ■ ^ 

1.4 Were .roonts provided under, the Science Facilities Program ., 
considered to be more suitable for teaching science than 
the^older rooms? 

1.5 What proportion of schools were adequately supplied with 
apparatus for science teaching at the conclusion of 
Science Facilities Program? ; , 

* i.6 Did schools have laboratory staff to assist in fully 

using facilities which were available? 

1.7 Which aspects of facilities were seen as impeding the 
' conduct of practical work , in schools? 

L'evel 2 Faci l ities and Teaching 

2. 1 ^ Were differences in the extent and standard of facilities 
'in schools associated with differences in the way science 
was taught. ■■ * . 

2.2 Did patterns in the organization' and j^lanning of science, 
in schools alter as result of improved facilities? 

2. .3 Did schools with extensive and good facilities retain 
science teachers for longer than othet schools? 

ft 

2.4 Were the att.itude.s of science teachers toward practical 
work related, to differences in* facilities available to 



. them? 
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A .: V-' School .Effects (Contd) - ' ' ^ ■ ' v 

T-..., , pl^vUties and Qy ^^^n^^^ nf science Teaching, 

•' ■ Vs;! Are good facilities associated\.ith high/achievement 

' • . " in, a better understanding of science .\ ; 

:\ 3 2 -Do'schools provided with^gbod/aciU 
. :\ X . their . year^l2 students enrolled in science studies? . 

v: i s; in. schools withvsood "facilities, for teaching science 

■ v:- ■ did students: express: a; greater interest in science 

" .and)-d3^reni:;^ttitude:t0;scie^^^ ■ 

. J. / : ;S,chp6i&- 

B.-' System Effects , -V . 

■ . •. 4.1 What developments in t>: design of . 
" y . occurred during the course of the Science Facilities , . 

. •Pr'pgrant? ■■. ■ '■v-^' -.^ ■ , 

-4;2 Was^ the!;en^>lX)yment: of laboratory assist^rttsstimu 

by the provision of improved facilities?- ^ 

' . 4'v'werefUndi^^^^^ 

, . : assist: the. deyelopmeii^^ °f new curricula? 

. V .; , 4.4* Have systems ■ qf;.suppl5^ing ,goVe^^^ with • ' 

' ■ ^^Paratus altered iduriWt^^^^^^^ ' ■ 

,. Facilities Prograrh? . TO 
. •■ ■ changes helped by the ■additidnal funds which became 
' .' * available? . ' . r . 
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ivels' of sccSridary 



•v^ - Different designations of : grade.o^ycar ^ft. ^ 
;.ne:^.io..S.^e^anaTe„Uo.>^of|^ . 
U is necessary to u,e year descriptions flfieughovt 



U is - trrris^^ wn Sr^/Jn. t.M. 

.^itorydesignatio^c^^r^^ 



I liscd 



:his na/ioiial qucstioimaUc 
.The equivalent Stat# *r 




• o . science- subject' It inclu4fs the study ; 

WHere reference- is We " ^ ; .ore ^cistr^. 

^ of Science (.uU&tr^d. X ^ ^"-"""^""^ r 

science, or scfience taken as pa^t ot^^en^ . . 

■ DoSesty^^cidnce oi-Geo^rap^>^ ^ , . " . ^ -v - • , ^ . ^ 

■ .ctlco^s of tL'<U.e^^4nuir^.youn,ayneedto.^^^^^ ^ 
>, 3V In -ansv^CTing some sectiwis ot tne ^ .. , ■ • 

, ■ ■ '. ■ (i) enrolment detaiift.. . . /T^-.. i . 

: (ii) ■ the scl^c>al tin>cti^l^ . .. ' * ' 

.ecordin. enroi:.t detai^^^^- ^s ^^y^^ -^^^ : } 

:nieri?ly available. ■ V - . , 



conveniently 



cominenis you v^i^to make . 



>lcase ^etu';I^ this questicnnairo to 

**"■■ ^1^ J. Ainley . . ^ ' a 

I. science ^fei,lities Vdjcct • . 

• , ; , Australian-Council -fcr.Ud^^^^ 
PO Box. 210 ■ 

iiAWTnowu via-om. 
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^ SECTiON I : 

■ 1. N^Se of the school (bj_ 
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GENERAL INFORNUTION 



2. Name of person completing questionnaire: 



3. ■ Was the school established since 1964? 



Yes/No - 



.4. Does- your school have a nearly uniform length teaching period 
* through^.t the week? * - ' Yes/No 



Office use only 
1:1-4 

1:6 
|\l:7 
1:8. 
1:9 
1:10 
1:11 
1:12 
1:13 

■'^1 1:14 



If YES 

■ . . . • ■ • 

' S.V' What is, the length of a teaching period (in minutes)? 
.>,. ■ ■ • ' * 

. . 6. How many such periodi' make .up the teaching weeki? 

(i.e. How many; s\ich periods .cqmprise the timetable for the 
j ' week*^ activities?) 

\ If NO briefly .describe the pattern of teaching periods which 

j ,^ operates throughout the week,. 



1:15,16 



1:17,18 



' -4 ■ 
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■f 



: » — "' . 












3 


















^ 


\ 












— ; — ^ 

■ ^ ■ . 

A. 
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SECTION 11 



FACILITIES FOR mCHING SCIENCE 



A SCIEICE ROOMS AND ACC0NM3DATI0N . _^ . .. . - 

Items . 7 td 11 refer to thp roojns, equi pped for- and p rincipal ly used for science^ 
teaching. Other types of room are mentioned' in subsequent items. Include 
temporary (portable) as well as permanent rooms only if they are equipped for 
science teaching, ' r> ^ 

In some of these items space has been allowed for a 'large number of science rooms. 
Most schools will not need to .use all of the se spaces. , ' . 

Please enter your answers to iteins 7 to 9 inclusivc^in the table provided, beiow. 
The space for room identification has been provided for your convenience only. 

^ ■ . ■ ■ 

7. ■ When was this room built or converted from an existing classroom? 

Key: A. After 1970. - #■ 

B. From 1964 to 1970 inclxtsive. ' • 

C . Before 1964 . ' . , . 

8. What was the source of finance for the building/refitting of .this room? . . 

K«y: A. Built under the Commonwealth Science Scheme. 

B. Refitted under the Commonwealth Science Scheme, 

C. Existed or built independently of the Commonwealth' 

1 • Science Scheme. , - 

D. Built since 1964 but source of finance is uncertain. 
; ^ , ' (This may apply to new government schools). 

>■»,.. ■ ~. _ 

9^ Please" indicate whether in each of these, rooms there is provision for: 
" Key: A. Pupil experimental (laboratory) work. 

B. Teacher demonstrations only. ^ 



ROOM 
Room Identity 

Qn. 7 (UateJ 

Qn. 8 (Finance^ 

Qn. 9 (Purpose) 



Office use on 



1 : 19,20 



1:23 



1:25 



2h, 



J ■ 



10. For each of the following features of each roo^ indicate by placing the appropriate Icttcr-in the grid, whether it is: 
A. Adequate. B. Barely adequate. C. ■ Inadequate..^ D. Non-cxistcnt. ■ 

Note: 'Adequate' refers both to ttie quality ami quantity of the services and where appropriate, to its accessibility for 
student use. Space'for coraracnt is avaruilc on page 16. , i 



ROOM 



Area of the room 



Provision of water taps and sinks 
'Provision of gas outlets 
Provision of-fower points 
Provisioii of fume cupboards 
' Provision of display boards 
Storage space in room 

■ , . " ■ ' ' 
Adjoining^ preparation and storage area 

^eating acconunodation < 
' Working space for pupils laboratory work 
■ Writing space for pupils ' . / 
DeiBonstrition bench- 
Hot and cold, washing up facilities 
Projection facilities • 



1 


2 


J 


4 


. S 


6 


7 


tj ' 

0 


n 


Vn 


n 
1 i 












































— 






















— 




• 






to 
























- 






■ \ ^ 
















1 ' - - 













































' u 




































































































*♦ 













































H 00 ^ 
I < I 

w 0 Ni 
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U. How 



many periods per week is each room used for the following types. of classes?" 



Room Identity 

Chemistry , 
(Year 11 & 12) 

Physics 

(Year 11 6 12) 

Biology 

(Year 11 5 12) 

Other science 
(Year 11 & 12) 

Other science 
(Year 7 to 10) 

Non-science 
classes 



1 


2 


3 


4 


5 


6 


7 • 

. _ 


8 


. !^ 




11 








































#. 






















































































- — ^ 
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12, How many rooms other than those mentioned- in Items 7 to 11 are ^s^Cd 
for science classes? . ' ' 



13. How many science periods arc taken in rooms not equipped for sqience _ .. 
teaching (i ■ e-. non-science rooms) ? ■ • . 



(a) In years 7, B, 9, and 10. , 

(b) In years 11 and 12, . ■ . * 

B. SCIENCE APPARATUS ■ , " ■ 

Items 14 to 19 refer to the science, atiuipment available.at your s<:h»fr|. ' 

For items it to 16, indicate your response by uiing the following key:-. , 
A. jlfes, • '. ■ ■ ■ ' . •- ' , ^ 

. B. . ''yes, but. 'minor deficiencies at certain 'times. '1 . - ^- * 
C. ■ No, fitincrolly deficient in sonle items ax some times.- " ^ 
D-". *. No, general deficiencies in miny items ,ocCar frequently .■.'^ 



1:4.4»;46.' / .:\ ■• 
i:,4f-49 ' . •;■ .• 
'l:^SO••52 .* ' ' 

r:53-55 . ' 

1:56-58 • ■/ 

1:5,9.60 , " 
■ • '..'».*■ 

l:6i;6Z. . , »• 

ires '•. 



1 :66.6;> 



" Nq, deficiencies occur*trio>T~Df— the-t-imdf. 



X . t 



\ -J 



■■■■ 
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.'H.. ' Has your school a. sufficient supply of "expendable? . equipment 
(e.g. test tubes, beakers," stock reagents)? 

Optional Comment :■. . : — ■■ , ^ 



Office use biily 



1:68 



' .'l^J. • Has V6ur ' school a . 'sufficiciit supply^ of minor science apparatus. - 
.- .' (^.'. g' bun'sen buiTiers»- stands /. magnets)?"^ ,. 



, j ■ ,. Qi pt iona 1 'cbmnieht 



, / * 16, ' ' ) ia ^ .^o viV s ch 6o T a 'su ^ f i i en t supp^U- zof ' csji ent i a I o r i t ems o f 
* ■ • V ^ e-clui-pmcnt ■. (6 , ' balanc e s , electrical ■ mQtjcr i , m i c ro s c ope s ) ? • . 



1:69- 



1:.70- 



-".1 7\ V: ' Each ' of , t he , f o 1 1 owi^ni; s t a tem^rit s^p re s^t^ ' pQ$>ib^ ; .-slbur c e,' o f 



'^"i^r'-dif^X^ij^/ irt arrangingi.stvdenti'^^erAmcntal^^^^^ .,riace,^ ^^'^W^. 




(a;J.^Ai\'.;fnsuff/^ su\jrtty '\\ 

V " V, ; ;.*;i^'Vvinapp"rop 

1- '■>'■ ;. ^''-^r-f acll it \ 'y"" ; i .■ 

' .^c^^vTVid "much pTtpajati,ot^ 
." \tinb <ihv5.1yc.d-' - 

■ ^ '"a " ■ ... (d) .Too ■ few laH^ifetor)?;: \ . .■ ; ■ 
' • ^assistAnts '^'-Vv ' . ' ■ 'y 

, . • • Ce),- "pVc'f iciijit;; to■^storc<. ■ - ■, ■ 




V:,71 
l'-72 
l:'7j.'^ 



1:74 



1 -,75 ■ 



^-1 



''Ml 
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as. . For each of the following items of cquipr-ent indicate: 
, '(i) the approximate nurnber possessed by the .school. 
Cii) the freaucncy of use of the item (if any arc possessed). 



Astronomical telescope 

Chemical semi -micro analysis kits 
Power operated vacuum pump 
Cathode-Ray oscilloscope ■ 
Linear air track apparatus 
Substitution or top loading balances 
Anatomical models and skeletons 

■ Aquarium tanks ^with aerator and heater) 
Micro projector 



NUMSCR 1 


USE 


• 


Ctick 
Never 


the .appi 
Rarely 


opriate co 

Occasion 
-ally. 


lumn) 
Often 





























































































19. ASEP Ntodulc Packs contain' 10. student books. 10 rc-cord books, and in some cases. 
. other assorted items. ^ ' . 

(aV How.'many ASLP- Module packs wyre purchased by the school 



up to 31' December 1974? 

• '.. ■ , . ■ 

(b) How 'many ASEP Module packs' were. purchased in the period 
. 1 January 1975 to 1 October 1975? 

Cc) How manr^S&'ModulJpacks do you est imattf* wL 1 1 bc^ ' 
purchasef^ween/l Bct^ber 1975 and I February 1976?- 
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1 :76-b0 
2:1-5 

2;6,7 

2:8,9 

2,:10;11 

2 : 1 2 i 1 3 

2:14,15 

2:16,17 

2:r8,19 

2:20,21 

2:22,23 



;';24,25 



2:2b, 27, 



2:28,29 



2 ^8 
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SECTION III 



SCIENCE TIIACllING PROGRAM 



(i) Years 7 to 10 . ' . ' ^ 

20. How many separate groups (classes) arc taken for science subjects each of 
the following grade levels? . 



(a) 


Year 


7 


(b) 


Year 


8 


Cc) 


Year 


"9 . 




Year 


10 



21. Tick the appropriate column to indicate the v>ay students are allocated to 
classes in Science (or in separate science subjects) at thy fol lowing; year levels. 



Year 7 
Year 8 
Year 9 
Year 10 



All classes are 
structured so tbat they 
contain students with 
a wide range of 
abilities. 


Some classes contnin 
students with a wide 
irunge of abilities. ,otlier 
classes contain - students 
of more simil:ir abilities. 


Classes are structured 
so that students of . 
similar abilities are 
};roupcd togetlier in , 
any one class. 


















■. _i_ — \ — : , 




/ 





.22. For each separate class' group at the Year levels 7 to 10, how many .Science • 
periods are taken each week? 

Note: (1) I f " your school docs not plan its timL-tablc" on a standard length teaching 
period, enter the replies as the amount of time each- week spent in science classes 
(in minutes to the nearest 10 minutesj. 

(2) Include- any extra c^isses. of science based elective studies held in addition^ 
to the nurmal science pro^xatii. • ' > 
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2:30,31 

2:32,33 
2:34,35 
2:50,37 



2:38 
2:39- 
2:40 
2:41 



CL/\SS CROUP 


.' 1 






4 








s - 


f1 


10 


.11 






Year' 7 " 
























i 


2:42 ,43 


.Year 8 _ ; 


























.2:44,45 


'"Year 9 


























.2:46,47 


Year" 10 ^ 


























2:48,49 


1 


r 








" i 

\ 










2:50,51 






^ \ 

^ -V T 










o 






2-.52.3:> 








"-ft 












t 

« 


2:54,55 






















2: 5b ,57 
























'" * 

■1 
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r,::;. ....... .=^r7=^- 

(1., «h« percentage ^f ;?«c»c.icnc«.tcachingxi»c involved . 

• . teacher demonstration? : ■ 



Office use only 




Cb) - What percentage of\t>ie- science teaching time i..volvcd 
• ,cxperimentarwork perfon.c"d. by student.'. . . 



Optional Comment : 



2 -.58.59 



2:60,61 



„ WHO. st^;e,u. i: years ^ « >0 e.per..e.U t,,. -^^^^ -^-"^ 
•:Ha;si-.c groups .He, ■ nor.aUy / OMcasc . i.K U,c app.ep.ate bex) .„ 



(a)lnaivi'dually 
(^b). In pairs 

(c) In groups of three 

(d) . Ln.Rroups u:' four or more 
Optional Comment : — : — 



, the table, en the foUe..,. pa«c, .pe.ify fer each ^sc ien^: subject t,.e,. at ^ 

...aae U an. U the n^er e. .epa.atc ..a. .n.. U.e-.Ucrn.e nu.ber.e. 

pe-rieJs taken by these ilass Rreiips .eaSli week. 

Notes- 1 separate, tables have been provided (or S.S W.. .c.heels.. ■ ■ 

' re. western Australian s.heels re.erd inf er.at .en , fer ,;nvcb. e. L.fe,. . 
• Biology in m and for "llun.an -lUe losy" in^.(h) in each case. , • 

. .. ver Queensland enter ■•:eelo,y and ■■Bielesi.al Science.-' infer.at.en ; 
in (h) *in each case. , . " . f. 
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'Year 11. 







. Number of " 
class groups 


Av. number of 
pcri^ods/wcck 


(a) 


Science * 






(b) 


Physics ' >-<: • 






(c) 


Chemistry ^ . 

' ITT " 






td) 


Biology ; 






(e) 


• Geology/Earth Science 






(0 


Agriculturrfl/Rural Science 








Environmental Science '■■ 








^nthflT, specify: 
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2:63.64 ' 

2:65.66 

2:67,68 

2:69,70 ■ 

2:71,72 

2:73,74 

2:75.76 

2:77.78 

2:78-80 



Number of 
cla^ss 'groups 



(a) Multistrand' Science (4 Unit) - 
>. Enter only those classes . vfhich 

are taken separately f torn , 
specialist 2 unit courSts. 

(b) Physics (2 unit) 

(c) Chemistry (2 unit)* 

(d) Biology ^C2 unit) 
te) Geology (2 unit) 

(f) Agriculture C^U sire units) 

(gj , Engineering Sciences (All size ' 
units) 

Ch) ■itjft.jtstrand Science C2 Unit A) 



Av. number of 
pexiods/week 



"1: 
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26-2 Year 12. 









.'. • Number of 
class groups 


Av. number of 
' ^ periods/week 




Science ,y 










t \ ■ . ■ 

•Physics 








CO 


•Chemistry 








(d) 


2 * • • 
Biology . ( • ' 








\ Ce.) 


Geology/Earth Science . 








(0 


Agricultural/Rura> Science 








' Cg) 


Environmental Science 








Ch) 


Other, specify:' • 









For New .South Wales Schools Only (Year 12 ) 
Science- 



SLCTION IV 



SCIl.NCi: STAi'F 



27. (a) '*ow many menbers of the school's teaching staff are- 
teachers of . science? (.Note: A teacher of scivnc'e is a person 
who hjb taugtit a science subject on n - regular l)asis throufjvout 19^5)" 

(b) Mow nfany teacher's arc there on the stjhool staff? 



How many full-time equivalent non-teii>;hing 'assistantb 
. (jpi g. Uboratory assistants) are there bn the science Staff?, - 
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3:1-5 

■3:6,7- 

I • 

.3:8.9 
3;10',H 
3:12,13 
3;14.15 
3 Me'. 17- 

V 

3:18,19 
3:20,21 





• Level 


Number of ' 
class groups 


Ay. number, of 
periods/week 


(a) 


1 ■ 




_: ' — 


Cb) ■ 


2i- . - 






Ce) 


:s. 








7> . 







3:22,2-3. 
3:24.25 
3": 26.27 
5:28.29- 



3:50,31 



3 -.52, 33, 34 




•29!' . For each teacher of .science', please supply the followinR. details by . 
entering the response in the grid provided. /' . • . , .^^^j, 

.. *.(ak);Scx: .,H. Male. F. r.emale. 

'(b") ^Teaching experience, to the' nearest year, (number of years) 
(^) Length of teaching at the, present .school (number of years") . . ^ ■ 
!^ (d) Teacher training. A.' Teacher training quaii^fication.' , 
^ B. No teacher training qualification. ; . 

• . • V /'^ ' • ' ■ 

Cc) Science qualifications; ■ / 

A. Post-graduate degree in science or /in a, science related field. 

• •.. - ' B. Bachefor degree in science or' in aUciencc related .fiejd. 

.s''\ ' '(including concurrent Science-Ldpcabion degrees). » ;. 

/ ' *. C. . Other completed tertdar>- science qu"ai i fi tfuti on . ' 

D.' Incomplete tertiary, qualification in science or^no post-secondary 
qualification. ' • 
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4 

3:'5G.37 

?:4"1 »42",43 
3:44,45 



3:46,47 



3:48,49 
5:50,51 



TEACHER 
(a) Sex 

.(b)^Teaching . 
experience' 



(c) Years at piO?- 
sent ^chool 

(d) Teacher 
graining 



(eV Science 
'* quai i f ication 



TBAbll^R (contd) 

(a) Sex, ■ ■ 

• (b) Teaching; ■ 
■experience 



(cf) . Years at pr<;- 
scnt school 



(J) Teacher 
graining , 

. (c) Science. " 

qualification 



1' 


1 ■ t 


3 


■4 


5 


6 . 


7 


'8 . 


9- 


10 • . 


11 


12 
























■ <■ 


V 

• ll 




















' ' t' 






























. ■ < 






I 




























V 












13 . 








1-: 


IS 


' lij^; . 




Ji 


22 


• ,/ 








i 


> .. -■ 






































« 
























































* 
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SECTION Vi 



ENROLMENTS' 



•available. If precise inf^rn^tionis hard to ob.ain; please ..ve an a^rox..ate f.gu^, 
•.^> H™y students are- enrolled in..ei.ch of the Wwvel s .Usted- bMow? ^ 









Year ;.? ' :'■ ■ 








(b)- 


Year 8 








(c)' 


Year 9 








,(d) 


-Year, 10 . „ 










Year 11 








'.^^^ 


Year 12. 





31. HOW inky GIRLS are enrolled in.eSch of the>llowing Yea r levels? 

■ ■ , (b) Year 12 



3:S'5-57- \ 

3:58-60 

3:61-63 
3:64-66 
3:67-(5i9- 



3'v>V0.*72^. 
3:73-75 



3^... 'HOW, many Students in th^ ye^^c^ I is tell" below study a- 

•subject? If all students, at. any Ve^r level, study 'a scit^nce ^su bject writ 



science 
write ALL. 



ta) Year 7. 

(b) Year 8 , 

(c) Year 9 . 

(d) Year 10 
. (c) Year 11 

' (f)" Year \2 



33. . /how pvan^tlRLS ir/each of 'the fol Iwing Y^r levels stud y a science subject? ^ y 
: ■ .. ' ' * [a)' Year 9" 

. (b) . Yeat 12 ■ ^ 
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34, ' Please 'irtdicatc t^e-numhcr of students' in Year 12 studying cac/of the 
following areas. / i. ''^^V • ' i v:;.\\:- ^, 

■.^ ■ ■ ••••.•V..; ■ 

. ■ * ' ' ' - ■ ' -f 
(a) -Phys^ic^' ' ^ -i^y 

• - ■ (b) Chcttistfy . • * \ 

: • ' ■" r " ■ ■ 

1.2' ■ ■ . ■ 




tc) Biology 

(d) Science ' ^ 

(e) ■ Geology/tarth Scieijce ^ 
' (f) Agricuftural/Rural Science^ 
^ (g) ''Environmental Science .-. 

..(h) Othor, specify: ^ ■ ' 



"Males 


> ' Females ^ 






























t t 
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4:50-35 
4:56-41 
4:42-47 
4:48-53 
4:54-59 
4:60-65 
4:66-71 



study^ 



1, " For Western Auatraliair schools, enter numbers for "Web of Li(c Biulogy" 

in (c) and "Human BiiOlogy"^in .Ch) . 

2. For Queensland scshools cnfer. numbers for 'JZoology" and "Biological 
;,' Science'-' in (hj and numbers for "Biology" in (c) . 

For New South Wales' s^chools only :, ^ease indicate the number of students 
^ sdiXjJce at each level 'in YllAJl 12.." ' ' . »^ 



Sciencq 



(a) 
.Cb) 
(c) 
(d) 



Leve'l * 
I 


Males ^. 


Fcmale^i^ ^ 



.1 ■ 

:f " 






- A. 















-15- ■. 



4:79-80 

5:1-5 

f • 
5:6-11' 
• * ; 

5:12-17 
5il8-23 
5:24-29 , 
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SECTION VI 



COMMENTS 



.35. If you would like to' make any aUditional comments abopt -any of the aspects ^covered 
by the sections of this, quo-stibnnairc, write these comments ii?" the space below.' Vou 
may wish\to cQnnnent on Reneral .facilities for science teachinR, the design of. silence 
To6ms,-oT.on the influence of science facilities on teaching methods. , , . 



Thank yo6 lor answering this questionnaire. * 
p'lease. return, i t: to- ACi:u-3s soon as po isible. 
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. APPENDIX, C . . ■ ' . ■ . 

* ■ ■ DETAILS OF SAMPIING AND .WEIGHTING- " ' 

■ - • ■ ; ■ • u' ■ . ■ ; . . 

. ' ■ The Sampliry Design for the Survey 

Details of the Sampling design, which was described in Chsfpter Three, have 
been included in Table Ql-. "^Four- features ofs^is design may be recalled: 

1 Schools were selected.. with a probability prpp6rtional 

, . ^ to size. . t ' M ■ ih ' ^ 

. 2 , A stratified sampling frame was uli^i. 

■ 3 The selection o£, schools waijfrandom within' each, stratum. ^ 

" 4 An oversajnple of^^rion-^gdvernment schools wd'5"^3rawn. . . 

The f^'lcSTation of Weighting "Variables " . ■ ^ 

Weighting was necessary when estimating' State' and national values of various 
parameters because the sampl'e was not 4 simple random sample. Three features 
^of the sample needed to be considered .when .weightings." First l.y>^ the non- 
'y^response, though very small, was different in different^ strata^ Secondly, an;' 
pversample of non-government schools had been delibeiStely- chosen to provid,e- 
a more reliable indication of the standard of science facilities in thos« 
schools. Finally^ even though equal s?.2e samples were di*awn^ from eachl. State, ■ 
the total numbir of schools in each^ State wajs di^erent. 

\. ' "-^ \ ■ ' • ■ ° X 

A. variable rotate -weight] was calculated^ to allow for the between -S^g te 
^differences. It wa?^ based on the enrolments of < 14-'7ear-old students in each 
.*^tate^ (Table C2) . A second variable (weight -f 51c tor) was, ca leu la tedy-t^al I5 
for the differential non-response and ovdrsampljlng. It was calculatW'^om. 
the number of 14-yea3>-old studeiits _^rol led >tft SQhools in each stratum, and 
appliecj within States. These 'tw;© variables wore^ cojnbined": to give a weighting 
variable (total-w.eight) ^wIu-.pbj.-Av^s^^^ in computing national values of various 

parameters. Values of the; vati5labJ:64''^.V total weight have been 

recorded in Table C3. < a< . • \ . ■ 
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Table CI 



■Science gaciliti esjn Australian Schools 
Survey Sample Details 




ERIC 



Table £2 



Calculation of State weights 



Th^retical No. No. of , Proportionate State-weight 
Stater: ' of Samplfe Schools 14-yr-olds No. of -Schools ,. (S)^, 

ACT 

New South Wales ■ 
Victoria 
Queensland 
South Australia 
Western Australia - 
Tasmania 



Total 



* 21 


3249 


4. 


0 


■ 9.- 




50 ■ 


. ' 83010'' 


■ 103. 


7 






50 


65620 


82, 


.0 


. ^^^^^^^ 




•50 ' 


36216 


'il 

45, 


.3 ' 






50 


24113. 


30, 


.1 






40 ■ 


2051.7- 


25 


.6 ' 




it. ; ' ■ 


. 40 r 


8160 ■ 


« 10 


.2 




30 r ■ 


2'40885 * 


301 


•0 







Note- : The number of U-ycar-ol'ds enrolled at -schoplV in ea9h state 7. j;;,* J,- 
has been taken at June 1975. 
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Table. C3" 



CalcMl.ation of Weights Applied- to Each Stratum 



.4- 



^ • .. ' ■ ' ■ : : -. ' ' "^Theor^tic^l No . 
■.State:. . 'Sttattin^- ■ l^of ^Sc■l^obls * 



Actual -No. 
-.of. "Schools 

•■"■.(Ay . 



Weight Factor .Total- Weight 
■ '. * (t=SxW) ^ 



:1 : 



T 



•V. S^S 



Irijdep 

' Govtri* 
'4 



8. "3 




": . 4 / ■ 

'V -ISV';: : 

■ ;--io\..: 
-1:7 ; ■ ' 



, 1 ■. 08- 
■\; 1.'67;: 

'.'U;o2 

.:vQ-55. 

6.. 35'' 

■ - O v^^ ; 

■ , 0v^5'■ 
■;;.■a:'2l . 

"0 . 4 > 
0.30 



70, 

': .P • 

'\ 0 

■ "2* 

■ 1* . 

: 0. 
a. 

. 0- 

: :'0. 
/• 6". 
0- 

:>A; 
■••o. 

■o; 
a. 
0. 
0. 
0, 



21 

24 . 
32 
■.14 . 
22 
3^- 

67 

90/ 

•47 

.9i-.; 

50" 

25- 

68.; 

;2(3 

•65 
2 li^ 
1 991 

2S; 

iO 

:o8- 




lis. 
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Australian Council for Educational Refcarch 

PO Box 210 Hawthorn 
' Victoria Australia 3122 • 
Telephone 81 1271 ^ 
Cables Aceres Melbourne ■• . 



Table Dl 



The letter to School Principar^ 



Dear Sir/Madam, . . ■ • -. 

The Auati^alian Council for Educational Research is conducting - , • 
an evaluation of the .educational effects .and impact -of tLa..;.. 
fustSlian Science Eacilities Program. A grant to. support _ 
the proiect hL. been made' by the Australian Schools Corr:ir.isgion.. • - 
• ldvi?ror, the project com.s fror., an Advisory Committee .chaired 
by Professor R. .Selby Smith (University of Tasmania). 

In each State there is a liaison officer for. thiy proje.ct. _ • 
Sirperson^;ill help maintain contact .-wi+.h the schools . m that 
Sate^lnfadviseon .particular features of the provision of 
science facilities. - _ 

It has been-agreed that we should approa'ch -schools' directly to ■ / 
see? ^heSr rStioipation in the project.. . The.' Director General 
S Education has--given hife approval for .-this procedure in .thi. 
ppoject. ,• ■■- — . 

' Your scbool'has been selected by a random Sc^npid ng^teclmique to , 
be onl or^ho^e to ,be requested -to participate 'in .the first • 

u °o ^? -f-iot n-rnipct ir v'hich all that is required is that the / 
£chefi|^cba?%-oV.cLnct- complete -a questionnaire and return ' ■. 
1? to Aci We anticipate that tri;is would take about o^e hour .. . 
of ^hc't Sr-on- "s time. No other science staff would- need to be 
LU^^edf NO students will be either tested or asked to complete.. . 

. questionnaires . ' ■ . 

In the questionnaire for the teacher incharge of science fi- - ■ 
InforLtion is sought about science facilities ^^^^^^J^'^^'^^ ■ 
tSe adiquacy of thfse facilities for the science teaj.i'ng ^% .. 
progS the science teaching staff (qualifications alna tY^ ♦ 
Se^Tof years at .the :sch9o;L) • and student enrolments.. All th? , ^ 
Sorma?^oJ gathered will be confidential and no sphool w^ll ^ 
' identified in any report of the stud^A . ... ; ; . . .. 



Australian Council for Educational Research*^ 
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In a subsequent phase>af the project, to be cdn'ducted in 1976, 
we will approach a small number of schools selected as case 
studies.. . In these case studies we v;ill seek, through inte^r- 
•views with' science-teachers, nTore information concer'hing the 
^^dequacy of science ^facilities and the eff^t of those facili- 
ties on Science teaching. A separate approach to this .'small ■ 
number. bf,; schools will be. made at a later date to j'equesf, their 
. pairtl^p^i;"! the case study phase ' of the, .pro ject . " <, ■ 

We hop.e that the. results o-f this ^pro^ct will provide evidence 
■lipon which .judgments can,, be mad/ about the educational effects 
aM impact of the Australian Science Facilities '■'Program. It 
may also reveal the effects^ of facilities- upon science teaching - 
and provide ^ida^cc' 'for the' future provision ' of ' science teaching 
, facilities iri'; secondary schools. ^. A summary report of the results 
of the. su^ryey will^-b^ sent to all^', participating schools. ' 

It is appreciated tlmt your- schooT may have been liiyol'v^d in 
the ASSP project conducted by ACER.' However it 'is' .un'likeiy . that 
that project would hsve involved 'science "feachers. 

Ma^r I re-que^ the .co-operation and participation of your school, 
in. this pro'ject? . 'Within the ' next tvro- weeks the Project Officer, 
Mr John. Ainley , 'will write to- the .teacher in charge of science 
^enclosing the questionnaire . We would _be grateful if this could 
* be completed and returned as ^sopn as ^p;dssible . If . you are 
unable to participate could you let ■•Kif'Ainley know as 'soon as 
possible? Othefr arrangeTnent.s v;ill 'n^'St^v to be .made' and this Iwill 



is l^il 



reduce the accuracy of the carefully cHosen sample. 
Vhank you, ■ 

Yours sincerely, . 

/ .. 'J. ■ ■ ■ ' ■ 

Wm C. Radford ' ^ . * x ^ . 

Director • ^- . .■ . ^ 
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Australian Council for Educational Research 

PO Box 210 Hawthorn 

Victoria Australia 31 22 

Telephone 81 1271 , 

Cables Aceres Melbourne 



Table D2 



Letter to the School Science^ Co-ordinator 



The. Science Co-ordinator , 



Dear ■ Sir/Madam, ' ■ ■ • ... 

'■The Australian Council for Educational Research is' cond.uotin^- 
an evaluation of the educational" effects and imps.ct of the 
Australian Science Facilities 'Pro-:ram. The evaluation is 
■suppo?-ted by a grant from the Australian Schools. Goinmrssion. ■ 
An' outline of the project Irj cdntainod in tho attached documer.t. , 

.-In thi£: first phase of the project v;e are seeking, by' means of / 
a- questionnaire sent to 'a sample of schools, ,ini©r:riation about- 
the prevision, adequacy and use' af science f acilii-ie s • All the 
infoi-mation gathered v;il^ be conf id'ent i^ 1 and -uo school or 

• individual v;-lll be Identified in any report , of 'the study. 

Your school has be^.en selected by u rand on;- sa::\olin^i 'technique to. 
.'form part of the, sample for the first phase of the projtect. A 
letter has been sent to ti;e school Principal ir.formine: /him/her 
of' this and of the fact tlvat \je v;ould be v;ri'ting'to you. ^ • ' . 

1/^' v;ould be grateful if you eciild cor:j)lete the enclosed, 
questionnaire and return it to. ACER in the enveDopo provided^by 
.November 14. " . ^ • . .. . . ' ^ ' ; 

We emphasise tliat no students need" to be tested and that no 
■other science.' teac^iers need'tc be involved. .The- qiiestionnaire 

. has beer; : designed vitli tbe intention of its being ^completed in... 

. .'less thari"one' hour.^ , ' ' 

.Space is proviie^^on the q-;r s M'onr.alre for cori^r.ients . If' you. 
wish to make an'y -7k^dition.>l conimc-rits, please axtacr. ■ tjiese. to. 
the questionnaire.. Mf you have any questions .whilst completing 
the questionnaire- please e^ither coniiaet mc- directly . or the 
.■ f^iaison Officer appointed for your s^.ate. A list of -Liaison, , , 
Officers is '-nclosed v/ith this l^.^t-ter.' ' • ■ 

* As. part oJT a, sub.neque<^t4 f:l;u.'- -Oi tlie' project, \/ill be makj.ng 
visitS'to ,a much snall^^fr mu-iI er of schools in each state. In 
these case-study visits w .. i Ll seei< more detailed information : 
about the -.provisi«3n and et'r^-:.:ts of sci(--te • facilities . " Inter- 
viev/s "v/ith. "teachers v/ill form part of the ' case studies and • m ^ 

' these teachers uill ^be " al-l^'.' to elaborate upon thc^ questions 
raised.' 'They v.ill be able tc comment on the a.ppropriateness 6± - , 
the design of the science rooms in which' they v/ork. An approach 
to splioolE/ selected for case study -will be nv/de in early 1976. 
■It is mentioned -here only to indicate that tlie survey - ' ■ ' ^ ^ 
questionnaire -.is but ' one. aspect . of the" study . _ ■ 




-^siralian Council for Educational Research 



The Science Co-ordinator ; 

* . • ■■ . _ « 

We hope^that the project v;ill provide information upon which 
judgments can be made about the Science* Facilities Program. In ,. 
addition it is hoped that the results of the stu(|y v/ill be" • 
useful in guiding future policy for,, providing science facilities 
and, be of value to- science teachers whe.ri planning their laboratories 

Iri conclusion.' could. I ask you tp please. -'ret.urn .the comple'ted: -> 
questionnaiie.by 1 4 U^ovember^ 1 975?-, This will greatly assist 'US. 

Thank you, 

YouJTs .sincerely, ' ' 



John Ainley 
Project Officer 
Science Facilities Project 



Encl. 



.Australian Council for Educational Research 
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The Science Co-ordinator 



Science Facilities Evaluation 'Pro. ject 



LIST OF- LIAISON OFFICERS 



New Sputli Wales 



Victoria 



o • ■ ■ 
' Mrs M.B.Roberts • 



Mr J.Cj.Air^ley 



.'Scie^ice Inspector 
■2 O'Mara Street 
Mayfield .JJSW- 2304- ' 



ACER . .0 

PO Box .210 , ' 
•Hawthorn - Vic. - 5122 



Queensland 



Mr CjvW. Robins 



South. Australia 



Dr E.Best 



9^ 



Staff Inspector 

(Secondary) • 
Education Department 
PO Box 53. ' .. 
'N-orth Quay Qld 4000 



Senior Research Officer- 
Research and « 

Planning Division 
Education .Department 
.Box 1 1 52 &P0 ■ ■ / • ■ . 
Adelaide SA , 5001 



Western Australia . 


^- Mr K.Bet5e;man 

'\ i ,. 


■ , Superintendent of 

Biological .Science ■ 
Education Department' 
'^5-37 'Havelock Street 
West Perth -WA. ■ .6005 •• 


Tasmania 

If • ^ ' 

». 


: : 

■ Mr CjlTish 
■ ■ ' r;" 

1 . ■ 


. •SupG^\i5kLBor of. Science' 
Mathematics/Science 
Resource Centre- 
2 ■ Edwar^ Stree.t 
^bG ' Tas. ■ -7000 ■ 



ACT 



Mr F.' Jones 



,.c/6 'ACT Schools . * . 
V Authority ■ 
%h Floor. , \ ■ 
Wales .Centrp ^ , 
Lon'doti' Circuit; > 
C^nbefe'ra - ACT'* - 2600 



AUSTRALIAN SCIENCE 
TEACHERS ASSOCIATION 
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Honorarv Secretary, Malcolm J. Rosier 
Australian Co unci I for Educational Research 
PO Box 210, Hawthorn, Victoria 3122 
'telephone 81 1271 Cables ACERES 



16 October 197S 



.<■: 



A LETTER OF ENDORSEMENT TO SCHOOL. SCIENCE CD-ORDI NATORS : 

—r-- ; — ■ ■■ . r »- [ ■ 

The accompanying letter from Mr John Ain ley of the Australian. Council 
for . Educational Rese^arch s:ats out information, about a project currently 
being carried' out by ACER, which is concerned- with aspects of "the ' 
provision of science facilities in/scKools. . * , 

* ' ' ■ , ' ■ - '■ -i . . 

The results of the study, as well as being important for authorities^'/^-, 
making decisions about factors related to 'School science^, should, be 
most interesting and"' informative for science teachers, school adminis-' 
trators and others concerned ^with . sci,ence teaching in schoo^^s. V ^ 

The Australian Science Teachers Association endorses this investigation 
and urges you to complete" and r^tdrn the enclosed questionnaire which 
should take.no Iqnger than one hour of your time, and«wili Itelp tto vmake 
the study successful. . . • ^- ■ r', . . 




■ ^ 



CREGOR RAMSEY 



PRESIDENT - ASTA 



S A RivAVt MA MED EDO PAC6 lRf«ti0«ntl 
W Wp«<I ma BEO face (Vic»-Pr«ti1««nrt 
A H W*biit( BA BEC FAee.(V»ci-fr«t>d«rti) 

PfotnM^ R Salbv S9»th MA AM FACE > 

Q«nA:t«« . . "• ' " ' - 

W C HtdfcMf AO MtE.MI O WO LLOIHent FACI 

Atioci*i« OtiKla't* • '., 

J f !(••»•> BSC OtPEO MED>HD ritDK MACE 
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Australian Councillor Educational Research 

PDBox210.Hawxhorn= . , ' 

'Victoria Australia 3122, ^ . •.• ' " 

Telephone 81 1271 . . • ' »" ■ 
; Cables AceresJVlelbourne 



-Oiir ref /: JA/JMR •• 




Letter to oiSch6oi Principals about A^isits- 
■*— \ '— — — * ^ ^ — 1~* 



In October last, .'the' Au^rali-arl Council for Educational Research ^ 
Vrote to ^yda-' about a pro.ject ..concerned ^ith the eyaluation.,o'f the 

educational effects and impac-t*. of ' th:e^4^stra?^ian Science ■ > 
'-Faci^^iti^'s Program. ' Sub^equ^'ntly, ^^the.;;teach«.r 'in chargp.- of 

■SGie^ce^at . your - school cdmpl-eted a 'qu^^xibnna.ire -'cohce.rneiJ with . 

the ^"^vl^ion -of . scren^ce f aciliti-es at the " '^chogl and the' scierlae 

teac^^ng^^]^ograrn f or which'^ -^^^^ were used. ,-'- ,j * 

This year%we.are visiting.. a ;inuch vs^Tialler nurnber. of schools in 
■ord,er' t.oj'Obtain more ^e,tailed'; information "^about the. /irapkci -which 
provision of science . fa/ciJities have upon- a' school-,' " The sclr^ols-' 
have been- cho^^en to represent a range of .School types ar;^' level 
. of, facD^lit^es-. throughout Australia. . We would -be grateful if .your ; 
' school: would be wil^^ng to parti crpate in' tbis. program Of follow- . 
up visit's V . . ■ ^' * ' / 

We i^ntiOaed-in tjie .letter .which ^V/as . sent las'i year 'that advice' .: 

on/;the pro"je,ct.- is -oX\tainfed ■fr.'^m an advisory ''cpmmittee ' chaired by V . 

PrafessQr R.. Selby Smith ..(Univer.sisiy of Tasmania);. : The 'former ^ 
/^ahalrman, of -tbe' Commonwealth^^ Committee'. o^ Standards for ■ ^' 

Science :Facilit'ie-s\ in .the Indepeiident "Secondary Schools" -(Mr^ E.D.^ 
- Gardiner) i's' a membe,r of ■the'.' cormiaittee '^.We .repeat ^ilso our ^/-^ 

^s^uf-ance thstt'the inf or.r^^5:i;:i .gathered .will l^e confidential 1^^^ > 
■ that 'no- 's'chool will be .ide1?ti^ied In^ an;^* re-pbrt ' of tke. study. ■' • 

p.%aged.5;hat;the. Project, Officer* will: 

' ^ Ss\' " ■■ * ■' f ^ \ ' ' 

."Interview, the 'tea^i^r. in i^arge of Science (approx. 

'40 mir^utes)...about th^' effScts df facilltdes on the. \ 

' wf jgk of .'tl^e. 'Scierice Department..*" -. ,. 



In each school visit, it' is* 
..(!)■ 



(i-i) 



.Interview each , teacher -^//ho teaches'a Scienpe^ in 
Year 9 „(apprbx.- 3Q rninu'tes) about the effect ' 
of facilities On Science teaGhing. ■ r 



(iii)-- -^"^Talk to. the iF-.boratory staff."- " .' ' .f" - 

, •. \ .-, ' . • ' " ■ ' . V ^ ■'" . / • 

7(ivy ^-Talk' to .the Principal" or :Acting Principal. . v " 
'■■".':■■ , ' X V ■*..'•■-' . ■ ■ , ^ ■ - 

■(.x)/ '"VliOdk at 'the * school ' s So i.erice fac.ili)(\^^^^ - . * " 

■ ' ' 'the tes^cHer in- charge of ' Science'. ' ./ ' ."» . . . 
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far ■■ 

■ ■ ■ ^ »■ 



0 



Arrange for a ques^;ionnaire- VViews of Scienc>» - 
Classrooms* to be completed' by approximately 
■•- - 1,00 students' in Ye^r 9 (i.e. three- oi- four' 
. "i^^^?^- claesea. from Year 9). .This questionnaire 

, " has-been given} ^ trial in about twelve -Victorian 
, , schools and, ta&^s about twenty minutes t^o\omplete.. 

The program £or each school visit has been so '^angjd that "each 
activ3,ty would fit easily into the time hormally^ifowed for one 
lesson In this way we hope not to disrupt the normal work of ' 
the school. i ■ ■ 

. * 

JJ i^i^oped that .you°can-,participate in this pftia^e of the project, 
Tne- informatim gained, from talking, to this so^iool staff is 
■regarded as most valuable in a project of this Vpe. If you agree 
to take, part in tnis stage of the project the Project Officeii, • 
Mr J. Ainley, plans to visit -y/ur school on 

If'-werk remains to be done a^^er :thos'e days he. will be in the ' ' 
loca^Uty for one or' two we^s and could return td ^bur school 
to uMertake any work whi^ if - ^ ■ -^"^ 



Ls outstanding. 



We Aa;/e attached to this letter a form ^on which we .ask" that you 
indicate waether or not you are willing .to participate in this- • 

.ftt^lJi ^^^■tu^'tl- appreciate- it if. you could discusg. 

.the matter with tlje teacher in charge in- Science' and return the 
form to the Project, Officer as soon -as possible, ; ^ . ' , . 

^J.f you have any comments on the . prdposed ac-fcivity for the visit 
please ^ael free to add, theiff to the form,, ' ■ f- -' 



Thank you f or- yo^r help. 



.Y^ours sincerely, 



0 44^ 



Ejic:j4. ; 
. < 
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' APPENDIX E 



THE STUDENT QUESTIONNAIRE 
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' AUSTRALIAN COUNCIL FOR EDUCATldNAL RESEARCH 

/ :SCIENCEFAC|hLltlES PROJECT 

' VJEWS OF SCIENCE CLASSROOMS ■ 



4 



•There are two sections to this questionnaire. Be %ure to answer both 
sectioi^ A and section B. K 



Section A 




Section A contains ^tatement*s^ which could possibly describe what, 
your, science. classrooms^ and science classes are like. ^ 
' • • . " ' • *. ' ■ * 

.Think about how well each statement d&scribes your science classrooms 
"or science^ classes. There is space alongside e^ch statement to 
indicate yout an5wer. 



^raw a circle around - 



2ach sti 



SA if you' STRONGLV AGREE with the statement-... " 

A , if you AQREE With the statement, 
P if you QlgAGREE with the statement, < 

SO , if yoii^tkONGLY DISAGREE with the statement. 
N -if you^Ri^ NO OPINlbN^ about the statement'. 



■ V Practicef Statement 

47. It -is ;hard to write things in science* b 
not comfortable. - , * 

Suppose you agree wi^lv this stat.ement'. Then you would 
circle the A -in ^^dce next to the statement liJije 



SA 0 D 



SD 



/I 



Now continue with the Itatements in section'A. 

iS^ In our Science ro( m it hard tp ho* ii^olvcd 

in/class discussion unl-^s^ you >8Tt i^^;^ the front. SA\A • D 




The ScieTlclii store cpntai/is many interestitig charts 

/and models which we ian examinp. SA A. D SD N 

^3: ,We can*t do many- experiment's^ with electricity , . 
because there. aren*t enough power \points or \ ^ 

batteries. - - ^ ' SA A D 



'SD 



,/ 



4. 



The Science rooirf is we'll designed: we can ch^ge .[ 
from class lessons to experimental y/orjc without ^ 
wasting' time.V^^ • ^ . SA.VA D 

I wouldL learn moreHcienQc if I coa>d do some of 

the' experiments my«;Dll\^ « * /SA A l\ 



SD N 



SD N • 
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6/ iTi Science we are ^ome^t 
ipd study how the/ groW, 



7 i The seats and benches 
• * so arranged that" we c 



8. It . is hard to fqrm disCt^i 
Science room without maki-n' 



9. 



10. 



11. 



•Demonstration expetiments" aie 
because some of the "class can! 
happening. , 




graw things V 



TXjom are 
ussion gtotqps. 

n -our • 
poise. 

of time 
at is 



SA 



A 1) SD N 



*SA . A D SD N 



SA A D ,SD N 



SA^ A D SD N 



In our Science room we^omet j.me^t.watch T?\f^ 
programs or video replays. 

The Scienc^ room is all right ffflppractical work 
but it< is/not go6d for ordinai">^«tes lessons. 



^ V SA A D SD N 



SA A D ^t) N 



12. When everyone 'is 'doing experiiients the Science 
' robrt is very noisy./ ^ <■ 

13. In Science we have enough spaee and appaiKitus, 
^ for students soqie^iii^'s tOj c^rry put experiments 

or projects tfie)^/chise :tl^msei^ 

14. In Scienc3^eyery group can e2«4dy to a tap 
when they need water for*an experiment. t- ^ 

15. In the Science room it is^hard to find a. clear. v 
space in which to write, an' 'accom#- of an;. ^ 

. experime]pt. 



SA A. D SD N 



SA 



SA 



A D , SD N 
A D SD N 

A. D SD N 



.1 



1 6 . In S c ienc e t her e is j'u s t -p p t \ en ougJi^gppd- . , 
* app^r^itus to w) around so some peopy^ cafinQt 
take parX in trie expieriments% ^ 



« 

■ t 



SA 



V, . ..... 

^17'. " The Scieric^ rpqjn always seems to have e^iough 
s \^^pace for 'everyone to work effectively . : ' * 

18. * The Science room is too Crowded when everyone 

ii. dding experiments. ■ • 

19. We rarjjly watcj\ movie filiA^ and slides "in Science.' SA 

20. In pcience'no matter wherfe you sit ypu can see* • 
everything, clearly. '* ^. ^' 

21. Ejcperiments J.n Scienc«»are difficult because 
apparatus is oft^n broken jor hard to find. 



SA A D SD N 



SA A D SD 



A D §D N/ 
A D SD 



SA A D *SD N. 



-SA 



22. In Science we i-f ten^ wprk *from ^'puihber of books 
V * available in the. science^, room or the library.^ 

23. When we work in groups \n Science th^ grouplfe 
are too larger I ^ • ' V.^ ^ ) * 

■ ■■ . ■ . < > ■ ' 

24. The Science room is a good place for watching 
•films and slides.. ^ ^ 

2S»^ In Science we have to have s'cparatelessons. <^ 
• for theory and ^practical* Hork each n^eek. \ " 



A D jSD .N 
•A Q SD N 



SA 

SA A D . SD N' 
SA A d SD/N 



SA 



^^^^ 



A D |SD' N. • 
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Section B 



■ jf 



•''.The Stat sments kn this section are descriptions of*tbe soi:t of 
•science Wessons students about your age have at ^chooT. they 
cover li -range of types pf.scfence lessons. ; ^ 

. ■ ■ . ' . ' ■ ■ ■ '■ ■ 

For. each statement; indicate how often the statement .has en true 
of the science ^lessons you have had this >]ear. , ' * 

Draw. a circle 'around ' « 

' A ■ if the\ statement is ALWAYS true. 
V * B ^ if the statement is OFTEN ,t rue (about 3/4 of the time) 

'C . if^the^ statement is SOMETIMES true (about 1/2 of the time) 
• 'Di if "the statement is RARELY true (ahblit 1/4 of the time) 
W. . e"*? ifthe Statement is NEVER true. . ; 

♦ ' . ' ■ ' ♦ 

How continue with the statements in section B. 
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26. We learn most ojF pur Science through practical" « 

work and eXperime"htp . . ' ^ . ^ A B C- 



4 



.27. Our Science teacher tests.us only'on what *^ in 

the textbook, ; ■ . ,\ A B G 



28. Students are encouraged to re^ad^ Science .magaz^ines 
and referencK^Qks to become familjiar Vith aik-^ 
;a5pects of Scieroe.- ^ ^ V . / * ' * 



have a \ 



29. We have a textbook for ^(fiehce. \^ \ V" 

30. For Science hbmewojrlt we write .up pur laboratory 
and practical work. * v , ^ 

3f . Our 'Scienca (Classes; containr^ more 'theoretical 
»work than 'practical work. / 

■ ' / ■ ' 

32. ' The main^ aim of our Science lesions is to 

/ ^ understand our" textbooks. - ^ * r * 

■■' ,'■ .* 

33. We are encouraged to take part in fiejdwork ahS ' 
scientific research, outside sc^ol."*. 

34. Our Science Ipsspns iricluc^e laboratory experrments* 
in which' we all take p^rt. '\ 

V . • - ■ • jT ' .. 

35* Our Science homewc/JC requires usijig a textbook. 



It 
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D E. 


A ' B. 
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D E. V 


A b' 
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• a E' 


A B 


c 


D- E 


A ^ B 

•4. 
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D ^^>^ , 
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A B' 


c 
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A B 
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A ,B • 
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> ' \ • 
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36. We make observations and do experiments during 
our Science* 1 essons; 

37. When we work in the laboratory Ve are. given 
complete instructions from the teacher as to ' 
•what to do. ' • » 
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C . 


P 


E 



1 ells us 



38. We use a book whibh tells us how to do bur 
, experiments in the laboratory, / 

* ' •. 

39. We usually make up our own problems and then . 

the teacher helps us to solve them experimentally. 

40-* In class we are^ehcourMed to devise our own 
- * projects and expet-iments, either individually 
or in. groups. ■' ^ ' . , 

* ■• ' ^ - 

41.-.* Our Science teacher demonstrates -how to . carry 

out> the experiments before we do' tKenf. • ^ • 

. , . - . - . , '■' 

42'. In our practical work our teacher gives m\ certai: 
problems to solve and then 1 eaves jUs to-rfind dur^ 
own metho.ds ami solutions. 

.45:' The teacher gives' us questions to answer while 
,we do our Experiments. . i 

; r ' 

44v.'we do* dur practical work from labOra^lrt^ cards 

or instructions' which tell us hour to carry- out 
the^experimeht.'/. * ; • , 

^: ■ . ■ ■ . ,• . ■. 

Ppr statement no. 45 iridicate your answer by drawing a. 
^circle around the appropriate lAter ^s' in the list 
■ i)elow the statement. - - ^ 

•• A' ^ / ■ ' \ ■ 

:^tJ5. During our Science ler^ons the amouht, of time 
. we ^spend readipg our textbool^s* is; * 

; ■ / AUl theSji me. 

' About, ono quarter, cff the tiffie. 



C a-> E 

\ 

C D E " 



C D E 



C P ■; . E 



C D E 



C D E 



t) E 

; \ ' 

C 'D' E 

C 4 D 'E 



C Abput one httTf of the time. 
D , About three quarters of the time. 



E . None' of the time. 

■v-r ■ ■ - ■ : . ■■ ' ■ - 



Thank you ^oi^^omplet-ing fhis^c^tt^stibnnair^.. 



l»ubli*>hcd by /^listralian Counc/i^l-,for l:ducationa\ Kosear.Gh, 
I'rcdcridk St/ ilawthorn, ViCtAitla.v 5122i - O q ' - . . 
41arch. ..iy76: ■ .\/-\ V ^ ^4 \ ' 
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t r- APPENDIX F 7 i\ 

' '■ » y ^ 

. ITEMS USED W sCALfiS FROM THE STUDENT QUE S^ONNA I RE 

•» - '., !v- ■ • ' . ^ 

- Invblvement^^iTi purposeful activity in the scien.ce room • . 

...In qiui* Science room it is hard to be involved in:class discussion unless 
you sit hear the front; _ 

1 woul^iJ learn li^re Science if I could do some of the ^experiments myself. 

It is hard to form discussion groups in our Science room without making 
a lot of noise. , *. . 

Demonstration experiments are a waste of time because some of the class 
can't see what is' happening. 

■ / 

The Science room: i3 all right for practical work but it is not good iFor 
oi^dinary class lessons, 

i ■■' ■ ' . ■■ 

.When everyone is doing^ experiments the Science room is very noisy. 
i ^ ' , ' " . \ 

In Science no matter where you sit you can see'everything clearly. ' 

■; ■ ,. Jv ' ■ ■ ■ :■ ■ ' ' 

The ^rg.ani2ation of the rooip and, materials is effective apd conducive to 
learning ~~ . ■■. ~ "~ ~ ~~- ' ~ "~ ' 

We-can^t do many experiments with, electricity because there aren't enough 
power points, or batterieis; . 

. ■ . • ^ . ■■• ■ ' ^ ; 

The Science^room is- well -designed : we can change f^oiS class lessons to • 
• experimental work without wastiJig time. . > ' 

In Science eVery group can ieasiay get to a tap wh^n.'they need, water for'" 
an experiment . '. * t • 

In the Science room it is ha*rd to find a clear space in 'which tx) write an 
account of* an experiment. . " : 

. -^^ ' 
In Science thiere is just not enough^ good apparatus to. go . around so some 
. people cannot, take part in the ex^riments. 

The Science room always seems to have enough' spac,e for everyone to work 
. effectively. \ ' . *. . 

ThQ Science room is too crowded when everyone is doing experiments . r 



/ 
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V - Variety 'in the learning exper,iences in science 

2 The Science stores contain many interesting charts and mode Is* which we * 
can examine. 

6 In Science we are sometimes able to . grow things and st^^dy how they grow. 

10 In our Science room we sometimes watch TV programs or video replays. 

' . . ' * 

13 In Science we have enough space and apparatus for stujdents sometimes to 

. . • carry out experiments or projects they choose themselves. 

19 We rarely watch movie films and slides in Science j - 

22 In Science" we often work from a number pf .books available in the Science 
room or the .library. 



24 



30 



The Science room is a good place for. watching films arjjd slides.' 



^"'■^ E Encouragement to explore and take part^ in activity which extends beyondU 
the classroom . 

•' ■ ' ' ' 

28 Students are encouraged to read Science magazine's arid reference books to 
become familiar with all aspects o>j&v science. ^ " 



For Science homework we writ« up our laborator)^?^and practical work. 



33 ""We are encouraged jtb take part in- fieldwork and scientific research' 

outside school. t 

34 Our Science. lessons include laboratory experiments .in which we all 

take part. ' . / ' * 

37 When we worjc in the laboratory we are^^iven cqmplete . instructions from 
the teacher as to what to do. * 

39 We usually make sip our own problems and then jthe' teacher helps us to 
solve them experimentally. • , . ' . 

40 In class we are encouraged to devise our own' projects and experiments^, 
either individually or in groups. ' ' * . 

41 Our Science" teacher demonstrates how .to carf^y out the experiments, before 
■\ 'we do them.' ' • . » . • . , 

42 In our practical work our teacher gives Us certain problems, to solve and 
then leaves us to find our ownvmerthods and solutions. 
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. T - Emphasis on learning Science »based upon textbooks 

^. . . s in the^t^ctbook. • - ■ 

29 We! have a textbook for Science. 

32 The' main aim of our Science ..lessons is to understand oar textbooks. " 
35 Our Science homework requires using, a textbook.. • 

38 We ase a. book which tells' us. how to do our experiments in the laboratory. 

45 During 'our* Science lessons the amount of time we spend reading our 
textbooks iis: . 



P - Emphasis placed upon structured practical work . 

26 . We learn most of our Science through practical work and experiment's. 

31 bur Science classes 'Contain mpre^theoxetical work than practical work, 

34 Our Science lessons include laboratory experiments in which Ve all take 
part . > ^ 

36 .We make observations and do experiments during our Science lessons. 

^ 38 We use a book whicli tells' us how to do cyr experiments in the laboratory. . 

44 Ho pur practical work from "labQfator.y cards or instructions which tell 

us, how to carrj^out. the experiment. , . „ 



\ 
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. * - . •• APPENDIX G . , 

' ■ MEASURES tj? SCIENCE F^liSixin * ' ' 

School Variables. Obta^ined .froifl •the' Survey Data . 

1 Science Room. Availability (Ql) >.. ''"" 

2 Dual -Purpose ' Science Room Availab.ilA^y (Q2')' - . 

■ ■ ■ . '<:i/',*'- :' '■ 

' ■ • ■■ ■ ■-^T-V.-; - 

3 Science Room per 1000 Students (U);V ' 

4 •■ Dual -Purpose> Science Rooms per 1000 Students {L2) ' 

^' 5 Xhe average quality of school, ence rooms . . 

6- The proportion of school science rpomS built under'the Science Facilities 
Program. 

■ ■ • $ ■ ■ ■ ^ . 

7 The adequacy of the supply of expendable apjparatus. 

8 . • The adequacy of the supply of minor apparatus. ' <j 
'•9 . The adequacy c^f the supj^ly ►of major apparatus, 

10 The number of laboratory -Assistants per 1000 students' 

11 The number of ^laboratory assistants per 10 teachers, .. • 

^ School Variables obtained from Visits ' ' 

«■'..'■•■* 

• . •■ ' ^ * • ' . 

■ J,2 if The. design of the schools science' rooms. ' r^;- 



' 13 The location of science facilities relative to eiach other. 

^14 the qualify -of . school science faci'lities as assessed by 'the Project Officer. 

Class 'Variables bbtained^from Visits ^ ^ ^ ' 

•• • ' rt ' 

15 The proportion of time spent in science rooms. 

16" The number 'of different science room'^.used each week. ► 

17 The quality of the science roor* most . often used,. 
' • ■ » , 

^. (a.) as assessed by the science co-ordinator ,*and 

^ • (b) as assessed by the Project Officer. - a 

• ■ ' " ' 

18 The proximity of the science'room to the' Store room. ' 

19 The type of design of the science room most often used. ' ^ 

.: ^ * . ^ss.; 298 ■ : . . 



APPENDIX H . 

EXPENDITURE UNDER THE AUSTRALIAN SCIENCE FACv|LITIES PROGRAM 

Table HI* Expenditure between 1 ^ly 1964 and ^0 June l?Vl 
. " ... rAmounts iH dollarsT 



Government ^ • Non-Government total 



State I / Catholic Independent Total 



New Soiith Wales 


.18,892,000 


8,350,500 


2^579,900 


10,930,400 




Victoria 


14,303,800 


. 5,251,200. 


3,032,900 


8,284,100 


, 4o / , yuu 


Queensland 


. 7,357,700 


2,604,100 


1,660,770 * • 


4,264,800 


11, Occ , dUU 


South Australia 


'4,778,200 


1,353,000 


1,422^900 


2,775,900 


7 QQA 1 nn 

- /,33H,1 uu 


Western Australia 
/ 


3,659,200 


1,323,000 


. ,804,000 


2,126,000 


^ 5,785,200 


Tasmania 


1,673,700 


. 552,500 ' 


414,300 


966",800 


2,640,500 


TgTAL^ 1 


50,664,600 


19,433,300 


9', 914, 700 


29,348,000 


80,012,600 


Table .H2 ExpenSiture between 1 July 1971 an/ 30 Jun^e 1975 
















.\ 


Government 


> 

Non 


-Government 




Total 


State b 




''catholic 


Independent 


Total 




New ^outh Wales 


'9,471,780. 


'4,126,230 


1,221,310^ 


5,341,540 


14,813,320 


Victoria . " 


8,035,620^ 


3,138,965 


2,298,215 


5,437,180 


' 13,422,800 


Queensland 


3,072,780 


2,411,5,20 


911,500 ' 


''3, 323,020 


6,395,800 


South Australia- . 


2,647,125 


- 408,527 


. 254,998 


663,525 


3, 310, '650 


Western Australia 


1,870,035 


1,173,514 


599,591 ' 


1,773,105 


3,643,140 


Tasmania. 

I 


990.^660 


426,947 
> 


241,683 


668,630 


1,659,290 


TbTAL 


26,08i3,000 


11,679,073 • 


5,527,297 


17,207^000 


^ -43,295,000 



SjDurce: Commonwealth Department of Education, 1975, 
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. APPENDIX I . \ 

, TEACHE^ ATTITUDE TO SCIENCE TEACHING SCALE 



This .scale was taken from I EA Study of Science Achievement (Comber and Keeves, 
1973). To save space only the ten statements used have been reproduced here.. 
Tochers were asJ^ed to indicate their response to each statement by means oiF • 
five response categories. . 
• A. Disagree strongly 

B. disagree ' ' 

'' C. No< opiniop * , * 

. ' D. Agree - . 

■ E, Agree strongly ' ^ ' 

Below are give;i ten statements on the teaching of Science. . ,We are interested ^ 
in obtaining informarion on how teachers regard the joti of Stience teaching. 
Will you therefore indicate against* ciach item the extent to-whicti you agree «^ 
or disagrefe with .each statement. ' . ' ' 

Please answer these questions by blackening in the appropr^atie space^ 

1. Open-ended investigations are possible/and desirable, from 
the very t>eginping of Science education. . 

2. Practical experience is not^ essential for t^ acquTs^trioh of 
scientific knov/ledge. * 

.• /- "* • '■ . ■ 

3. There is so much to'leam about Science nowadays that it is better 

not to take up tim6 with practical work._ ^ • / 

4. A pupil may forget all he learned at school about ^the facts and 
f principles of iStience but the experience he gains in carryyig 

out his own" practical investigations will last him in* gbqd 
stead for ever. 

5; A teacher's time is better -employed .in giving lectures and 
demonstrations than in preparing for laboratory work.\ 

6^. The difficulties of providing opportunities for practical woik 
of an investigational nature are so great that teachers should 
be advised not to Undertake such work. .-. • 

' . • * , \ . N ' • ^ 

7. A pupil's Scienc^r education is not- complete unless he l^aa had ' - 
opportunities for parrying out investigations on his:oW^«^^ 

8. However hard-pressed a Science teacher is , the** top pricJ^tyin . J 
his work should be to provide opportunities for his ^upifs to ' / . 

^ carry out their own. original investigations. .* • / -..^ 

9. At least half a pupil's time in Science should be spent o»' 

« ' practifal work, preferably* in a laboratory or in the <ield.' V 

10. Pupils gain* littfe of value from carrying out their lown investigations. 
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, TEACHE^ ATTITUDE TO SCIENCE TEACHING SCALE 



This .scale was taken from I EA Study of Science Achievement (Comber and Keeves, 
1973). To save space only the ten statements used have been reproduced here.. 
Tochers were asJ^ed to indicate their response to each statement by means oiF ' 
five response categories. . 

A. Disagree strongly * 

B. disagree ' ' 

^ Z. No< opiniop * , * 

. ' D. Agree - . 

■ E, Agree strongly ' 4 ^ ' 

Below are give;i ten statements on the teaching of Science. . ,We are interested 
in obtaining informarion on how teachers regard the joti of Science teaching. 
Will you therefore indicate against* ciach item the extent to-whicti you agree «^ 
or disagre'e with .each statement. ' . ' ' 

Please answer these questions by blackening in the appropr^at^e spaces 

1. Open-ended investigations are possible/and desirable, from 
the very t>eginping of Science education. . 

2. Practical experience is not^ essential for t^ .acquTs^tTioh of 
scientific knov/ledge. * 

,• /- "* • '■ . ■ 

3. There is so much to'leam about Science nowadays that it is better 
not to take up tim6 with practical work._ 

4. A pupil may forget all he learned at school about ^the facts and 
r principles of iStience but the experience he gains in carryyig 

out his own" practical investigations will last him in* gbqd 
stead for ever. 

5; A teacher's time is better -employed .in giving lectures and 
demonstrations than in preparing for laboratory work.\ 

6^. The di^fficulties of providing opportunities for practical woik 

of an investigational nature are so great that teachers should 

be advised not to Undertake such work. .-. • 

' . . * \ , • ■ ^ 

7. A pupil's Scienc^r education is hot- complete unless he l^aa had 
opportunities for parrying out investigations on his:oWn«^^ .v ^ 

8. However hard-pressed a Science teacher is , the** top pridi^tyin . J 
his work should be to provide opportunities for his ^upifs to ' / .• 

^ carry out their own. original investigations. .* • / -..^ 

9. At least half a pupil's time in Science should be spent o»' 

. ' practifal work, preferably'^ in a laboratory or in the <ield.' V 

10. Pupils gain* littfe of value from carrying out their lown investigations 
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